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To His Roya, Hieuness 


EHO RG Be 


Prince of Weak ae Prince 
Electoral of Brunfwick- 
Lunenburg, &c. 


Duke of Cornwall and Rothfay, Duke 
and Marquefs of Cambridge, Earl 
of Chefler, Milford Haven, and 
Carreck, Vifcount North- Allerton, 
Baron of Tewksbury and Renfrew, 
Lord of the Mlands, and Steward 
of Scotland, and Knight of the 
moft Noble Order of the Garter, 


Great § IR, : 
Se OUR Royal High- 
Nal c/s having done me 
= {o great an Honour 
as to take this Book under 
A 2 your 


_ Epifile Dedicatory. 


your Patronage,with great 
Humility and Thankful- 
nefs I lay it at your Feet; 
not doubting but that 
(whatever my Perform- 
ance is) the Subject will 
be acceptable, it being a 
Vindication of the Fx-. 
iftence and Attributes of 
that infinite Bzine, to 
whom your Royal Highne/fs 
hath no lefs pioufly than 
juftly afcribed your great 
Royal Fartuer’s and your 
Family's peaceable Accef- 
fion to the Crown, and 
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Epiftle Dedicatory. . 
Berne may be perpetua- 
ted to your Royal Highnefs 
and all Yours, is the hear- 
ty Prayer of, - 


Mok: Iluftrious SIR, 
Your Royal Highnefs’s 
moft humble obedient 


Servant, 


W. Derbam. 
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Concerning the 


Third, and this Fourth Ep1itron. 


Ww Otwithfianding that a Book 
WANG - 
Be %s more complete and va- 


a Juable by Additions and 


ven 


that many and great Additions are an 
bardfhip and myuftice to the Purcha- 
fers of a former Edition ; and there- 
fore have im this, and im the forego- 
ing Editions, avoided wt as much 
as well I could, although fome of my 


learned 


\ 
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PREFACE. 


_ learned Friends would have perfuaded 
me to it, and alfo contributed their 
Observations, — We | 

But yet from what I have faid in 
the Preliminary Difc. p. 3. # will, J 
doubt not, be expetted, that I fhould 
give fome account of the Obfervations 
which the long and good Glaffes in my 
Hands, have afforded me fince the 
laft Edition of this Book. 

But I have litle to boaft of here, 
having (befides the old former Com- 
plait of the want of a long Pole to 


manage Mr. Huygens’s Glafs with) 


_ many great hindrances in my Obfer- 
vations, partly by a very dangerous 
Fit of Stcknefs, which hung long a- 
bout me; and partly by my neceffary 
Affairs calling me to matter’ of ano- 
ther nature. Butrfome of the moft 
confiderable of nmy--Obfervations were 
thefe. 
1. Viewing Venus with Mr. Huy- 
gens’s Glafs divers nights, when near 
‘oe a her 
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her Perigee, and much horned, I 
thought I faw Anfra@tus, or Rough- 
onefles on the concave part of the en- 
lightened edge (Juch as we fee im the 
New Moon) which I have reprefent- 
ed as nearly as I could in Fig. 12. 
2. In my frequent views of Jupi- 
ter, 1 find his Belts to have great 
variations ; that they change their 
Places; that their Breadths alter, be- 
ing fometimes broader, fometimes con- 
fiderably narrower ; that fometimes 
they are more in number, fometimes 
fewer; fometimes they are darker 
and blacker ; fometimes thin and only 
like.a Mift. Towards the Poles of 
Jupiter ave the greateft Alterations, 
there being fometimes few, or no Belts 
toward one or the other Pole; fome- 
times one quite acrofs the Polar Parts, 
another reaching but half, or a Part 
of the Way. And even about the 
middle, or Equatorial Parts of |u- 
piter, where there are always Belts 


(and 


PPRy EB AGE: 
(and commonly two) yet thefe vary 
confiderably. Sometimes they are 
nearer one another, fometimes far- 
ther afunder: fometimes they are 
confiderably broader, efpecially that 


nearefi the middle ; fometimes as con- 


— fiderably narrower: Sometimes they 


both advance towards one Pole; and 
then recede towards the other oppofite 
Pole. Of many of thefe Appearances 
L took Draughts, and defigned to have 
enquired whether they had certain 
Periods; but want of health and lei-— 
fure prevented me. 3 | 

And not only the Belts, but the 
Spots a//o of Jupiter vary greatly, I 
do not mean the Spots occafioned by 
the Shade of the Satellites, but fuch 
as are on the very Disk: which are 
Sometimes of one form, fometimes of 
another, and oftentimes none to be 
feen at all, although the fame Face 
of jupiter fhould be towards us. 


a.eee |, 
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3. The laft thing I fhall mention 
as the Nebulofe, which are thofe gla- 
ring whitifh appearances, feen with 
our Telefcopes in Andromeda’s Girdle, 
Hercules’s Back, Antinous’s Foot, 
Orion’s Sword, 7 the Centaur, Sa- 
gittary, &c. which appear through 
‘the Telefcope, fomewhat after the 
manner, as Cor Cancri doth to the 
naked Eve. : 

Thefe Nebulofe / have often view- 
ead with Glaffes of very different | 
lengths, particularly that in pede An- 
tinoi wth Mr. Huygens’s: but I con- 
fe/s that I could never difcern what 
they are; neither indeed could I per- 
cee any great difference in their ap- 
_ pearances through a very good Glafs 
of about 14 foot, and others of 30 and 
40 feet, yea Mr. Huygens’s of 126, 

But indeed the grand obftacle to all 
my Kiews with Mr. Huygens’s Glafs 
was the Vapours near the Horizon, 
which not only obfcured thé Objedt, 
| but 
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but caufed fo great a trembling and — 
dancing thereof, as made it uno lefs 
difficult to be difttnitly and accurately 
viewed, than athing held in the hand 
is, when danced and fhaken back- 
wards and forwards. By this means 
my Expectations from Mr. Huygens’s 
Glafs were frequently frufirated, ex- 
cepting in nights that were more than 
‘ordinarily ferene and clear, which 
was commonly in fuch as were the 
moft intenfely Frofly and Cold. 
| Finding it therefore unlikely that I 
Should do much more with Mr. Huy- 
gens’s Glafs than I had done, I refto- 
red it to the Royal Society which lent 
zt me, (and towhom Mr. Huygens e- 
gueathed it by brs laft Will) content- 
ing my felf with the Views it had given 
vee, and that I had difcovered it to be 
an excellent Glafs, which Dr. Hook, 
and fome others of our beft Fudzes took 
to be good for nothing. | 


And 
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And now having given this account 
of my Obfervations, and alfo fhewed 
what hinder’d my completing of them 
(which may excite farther Enquiries, 
as well as ferve to vindicate my felf) 
I fhall recommend thefe things to fuch 
as have good Glaffes, particularly to — 
the Diligence and Accuracy of my ve- 
vy ingenwus Friend, the Reverend 
Mr. Pound, imto whofe hands the 
Royal Society have put that noble Be- 
queft of Mr. Huygens, and who is fo 
well accommodated for ratfing and u- 
fing that Glafs, as to have feen (among 
other confiderable things) the five Sa- 
tellites of Saturn; which I confefs I 
could never reach, nor above three of 
them, that I could be fure were Satel- 
lites: I fay that I could be fure were 
fuch, becaufe it ts not very eafy to di- 
fiinguifh which are Satellites, and 
which are fmall Telefcopick Stars, 
which very frequently few themfelves 
in a Glafs of fuch goodnefs as that ts. 


Il re- 
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I gemember that I once verily thought 
I had found out feven Satellites of Sa- 
turn, with this very Gla/s of Mr. Huy- 
gens, /o regularly were they placed 
in vefpett of Saturn. But when I 
came to examine them the followmg 
nights, I found that there were real- 
ly no more than two Satellites, the 
veft being fmall Fixt Stars. But 
Mr. Pound’s Skill and Exaitne/s in 
fauch Obfervations, is I know fo great, 
(and I may add that of my fagacius 
friend Dr. Halley too, who L hear 
hath feen the fame) that I do not fay 
this by way of Caution to them, al- 
though it may Serve as fuch to many 
others. 

And now for a Chfe I fhall take 
this opportunity of publickly owning, 
with all honour and thankfulnefs, the 
generous Offer made me by fome of my 
friends, eminent im their Stations, as 
well as Skill and Abilities in the 
Laws, who would have made me a 

Prefeut_ 
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Prefent of the May- pole za the Strand, 
(which was to be taken down) or any 
other Pole I thought convenient for 
the ‘management of Mr. Huygens’s 
Glafs. But as my incapacity of ac- 
cepting the favour of thofe noble Me- 
ceenates, bath been the occafion of 
that excellent Glafs being put into bet- 
ter hands, fo I affure my Self their 
expectations are abundantly anfwer- 
ed, by the number and goodne/s of the 
Obfervations, that have been, ana 
will be made therewith. 
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CONCERNING 


The Syftemes of the Heavens, 
the Habitabihity of the Pla- 
nets, and a Flurality of 
W orlds,,tufe ful for theread- 
img of the following Book, 


ar a Phi co Thealogly baking 

a) met with fo quick -a Sale 
as to come to a third Im- 
 preflion before the Year 
— Was expired, but efpecially the foli- 


Citations of many Learned ‘Men, 
a 3 ~~ borne 
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both known and unknown, have 
given me great encouragement to 
fulfil my promife, in fending abroad 
this other Part, relating to the Hea- — 
vens: which fhould fooner have feen 
the light, but that I was minded not — 
to interrupt the Reader’s patience 
with many Notes (which I could not 
well avoid in my Phy/ico-Theology, 
and which my Rough-Draught of 
this was burthened with) and there- 
_ fore I threw the greateft Part of them — 
into the Fext: which neceffitated 
me to tranfcribe the whole. And 
when my Hand was in, I new-made 
fome part of it, and added many 
new Obfervations of my own, which 
I then had lately made with fome ve- 
ry good long Glafles I had in my — 
hands; one of Campan?s grinding ; 
and others of Exgl/b work, which 
exceeded it; but efpecially one of 
Mr. Huygens’s of above 120 feet, 
which few for goodnefs do furpals. 
: O 
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Or thefe Obfervations the Rea~ 
der fhould have met with many 
more (and I believe fome of my in- 
genious Friends do expe& more) but 
that I lic under two inconveniences, 
One the want of an open free Ho- 
rizon, my Habitation being fur- 
rounded much with Trees. The o- 
ther, and indeed the chief, the 
want of a long Pole of 100 or more 
feet, to raife my long Glafs to fuch 
an height, as to fee the Heavenly Bo- - 
dies above the thick Vapours; which 
much obfcure all Objeéts near the 
Horizon, efpecially when viewed with | 
fuch long and good Glaffes. But 
fince that, two very dangerous fits of 
Sicknefs, and the increafe of my Age, 
(both which have much impaired my 
Sight) have rendered me uncapable 
of fuch Obfervations, efpecially at 
fuch Seafons of the Night and Wea- 
ther, as are fitteft for viewing the 
Heavenly Bodies. | 

fe. a2 AND 
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~ AnD therefore if I have not fufh- 
_ ciently anfwered the expectations of 
fome of my learned and ingenious — 
Friends, I hope they will excufe me, 
and believe it to be more my Cala- 
mity than Fault that I have done no 
more; efpecially among fuch Pla- 
nets a have advantageoufly prefent- 
ed themfelves, as Saturn particular- 
ly hath, whofe 5 or more Satellites 
it may be expected I have feen; but 
I could never reach but three of 
them, and they only: when there 
were but few Vapours. And as for 
the Spots in Mars and Venus, and 
their Motion round their own Axes, 
afrer I had a good Furniture of ex- 
cellent Glaffes, 1 had not any good 
Views of: Hote Planets before my > 
Sicknefs, by ‘reafon of the too great 
diftance of Mars from the Earth, and 
the ‘proximity of Venus to the eed 
and the cloudy Weather, and ihe 
io altitude yee Venus had above 
: s the 
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the Horizon about that time. 

‘Burt however what is here want- 
ing in my own, is fufiiciently made 
up from the Obfervations of others, 
Of which the learned World hath 
good Store, fince the Invention of the 
Telefcope ; which as it hath made 
ample difcoveries of the Works of 
God, fo hath laid open a new, and 
a far more grand. and noble {cene of 
thofe Works than the World before 
dreamt of, and afforded us a far 
more Rational Syfteme of the Hea- 
vens and the Univerfe, than was be- 
fore entertained. 

Anp forafmuch as I have fre- 
quent occafions in my following 
Book to fpeak of, and according to 
this, and fome of the other Sy{temes, 
itis neceflary I fhould, by way of 
Preface, give fome account of them, 
to enable fuch Perfons to underftand 
my Book as are unacquainted with 
Aftronomical Matters. cit 

i ee. AMONG 
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A mone all the various Sy/emes, 
I need take notice only of three, the 
Prolemaick, the Copernican, and the 


New Syfieme. Of each of which in - 
their Order. 


Of the Ptolemaick Sy/ffeme. 


In the Prolemaick Syfleme the 
Earth and Waters are fuppofed to be 
in the Center of the Univerfe ; next 
to which is the Element of 47, and 
next above that is the Element of 
Fire; next that the Orb of Mercu- 
ry, then that of Venus, then that 
of the Swz; and above the Sun’s 
Orb, thofe of Mars, Jupiter, and 
Saturn; and above them all, the 
Firmament or Orb of the Fext Stars ; 
then the Cryffalline Orbs; and laftly 
the Colum Empyreum, or Heaven of 
Heavens. All thefe mafly Orbs, 
and vaft Bodies born by them, are, 
in this Syfteme, fuppofed to move 

ns round 
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round the terraqueous Globe once 
in 24 hours: and befides that, in 
fome other certain periodical times. 
_ For the effe@ting of which Motions, 
they were forced to contrive fuch 
Circles as they called Hecentricks 
and Epicycles, crofling and interfe- 
ring with one another; which I 
could not reprefent in fo narrow a 
compafs as fig. 1. is, which is a 
Scheme of this Ptolematck Syfteme ; 
which is univerfally maintained by 
the Peripatetick Philofophers. 


Of the Copernican Sy/leme. 


Tue next Syfeme is the Pytha- 
gorean ox Copernican, being invent- 
ed as fome imagine by Pythagoras 
himfelf. But Diogenes Laertius (a) 
expreflly faith, That Pythagoras’s 
opinion was, That the World was 
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round , contaiming the Earth im: the 
mide ofl t.< And by P&ay’s account 
(6) of Pythagoras his Diftances, and 
Ordets of the Planets, this (weeds to 
have been’ his’ opinion. — But the 
fame Laertius (c) athiims Phillausthe 
Pythagor ean thy Vay uveotai xata Kv= 
“Av, metov eimeiv’ 6: 08, “Ineray Sew 
Asc loy aati to have been the firft 
that fad the Earth was moved ina 
Circle: but fome fay Hicetas the Sy- 
racufian. So Plutarch’ in his Life of 
Numa, (peaking of Numa’s building 
The Temple of Vetta, faith, be dusk 
it round, and that a Cohtihual Fite 
was kept thereim in imitation of the 
Figure of the Earth, er rather of the 
whole World w felf, the middle of 
_ which the Pythagoreans (not Pytha- 
bora ) take to be the Seat of Frre. 
‘Tuts  Syfteme (whoever was the 
Inventer of it) Copernstus a Canon 


(b) Nat. Hift. L. 2. ¢. 21, 22. 
(c) Ibid. in Philolao. 
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a, © a about the begin- 
ning of the fifteenth Century, and was 
followed therein by many confider- 
able men, as Rhetscus, Moe/ftlinus, 
Kepler, Radberaaie Bullialdus, Lanf- 
berge, Heriginins, Si chickard . Gaf- 
fendus, Galileo, and others: The > 
laft of which (by the ill will and 
inftigation of Pope’ Urban VIIL. as 
tis {uppofed) had the misfortune to 
fall -under the: cenfure of, and to 
have his Copernican Tenets con désintus 
ed by, the Inguifition, and was for- 
ced to abjure them. ‘The particu- 

lars of which, if the Reader hatha 
_ mind to fee, he: may find them in 
Ricctole’s Almagep (d). 

_ Accorpixe to this Syteme, the 
Sun is fappofed to be in the Center, 
and the Heavens and Earth to revolve 
round about him according to their 
feveral Periods: firft Mercury in 
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~ near 88 days; then Venus in fome- 
what above 224 days; then the 
Earth with its Satellite the Moon, in 
365 days; then Mars in about 687 
days; then Fupiter with his four 
Moons in about 4333 days; and laft- 
ly, Saturn in fomewhat above 10759 
days, with his 5 or more Moons re- 
volving about him. And beyond, 
ot above all thefe, is the Férmament, 
or the Region of the Fixt Stars, 
which are all fuppofed to be at e- 
qual diftances from their Center the 

Sun. : : 
Tus is the Copernican Syfteme, 
which I have given a Scheme of in 
Fig.2. And fo far as this Syfteme 
relates to the Motion of the Earth, 
and the Sun refting in the Center, I 
prefer it to the Ptolemaick Hypo- 
thefis on thefe Five following ac- 
counts. : prowal 
1. Because it is far more agreea- 
ble to Nature, which never goes a 
round-— 
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‘round-about way, but always acts by 
the moft compendious, eafy and 
fimple methods. And in the Coper- 
nican way, that is performed by one, 
or a few eafy Revolutions, which, 
in the other way, is made the work 
of the whole Heavens, and of ma- 
ny ftrange and unnatural Orbs. Thus 
the Diurnal Motion is accounted for 
by one Revolution of the Earth, 
which all the whole Heavens are cal- 
led in for, in the other way; So 
for the Periodical Motions of the 
Planets, their Stations, Retrogra- 
dations and Direé&t Motions, they 
are all accounted for by one eafy, 
fingle Motion round the Sun, for 
which, in the Ptolemaick way, they 
are forced to invent divers ftrange, 
unnatural, interfering Kccentracks and 
Epicycles. An Hypothefis fo bung- 
ling and monftrous, as gave occafion 
to a certain King to fay, lf he had 
been of God's Council when he made 
| the 


‘xii The Probability of 
_ the Heavens, he could have taught him 
bow to have mended his Work. 
‘Sysan A asthe Copernican is far more 
eafy and agreeable to Nature than 
the Prolemaick Syfteme, fo it is far 
more complete, and anfwerable to 
the various Phenomena of the Pla- 
nets ; feveral of which the Pzolemazck 
Hypothefis either very aukwardly 
folves, or,doth not at all come up 
to. I might inftance here in divers 
particulars relating to Venus and 
Mercury, as why the Earth is never 
between: them and-the Sun, ,which 
the Ptolemaick Syfteme gives no to- 
lerable account of, and but. poor 
accounts of other of their Pheno- 
mena, as,alfo of thofe of the Moon 
and the other Planets. I might fhew 
alfo how incoherent and improper 
the Motions afligned to the Hea- 
venly Bodies are in the Prolemaick 
‘way, as. that the Moon fhould move 
round. once in a Month, the other 
a Planets 
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Planets in fuch and fuch Periods as 
are affigned to them; the Firma- 
ment, or Fixt Stars in 25 or 26000 
years; the Sphere beyond that in 
1700 years; the Tenth Sphere in 
3400 years; and the outermoft of 
all, the Py stilt Mobile, which 
moves all the reft in only 24 hours. 
Which are Motions fo unproportio- 
nal, and difagreeable, that are fuf- 
ficient to fubvert the whole Hypo- 
thefis. But it would be endlefs to 
enter into a detail of fuch incohe- 
rences and improprieties as the Pro- 
lemaick Sy{teme abounds with. 

3. Tue prodigious and incon- 
ceivable Rapidity aflign’d by the — 
Piolemaicks to the Heavens, is by 
the Copernican Scheme taken off, 
and a far more eafy and tolerable | 
Motion fubftituted in its room. For 
is it not a far more eafy Motion for 
the Earth to revolve round its own 
Axis 1 in 24 hours, than for fo great 
r a num- 
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a number of far more mafly, and 
far diftant Globes, to revolve round 
the Earth in the fame {pace of time? 
If the Maintainers of the Ptolemaick 
Syfteme do object again{ft the Moti- 
on of the Earth, that it would make 
us dizzy, and {hatter our Globe to 
pieces, what a precipitant, how ter- 
rible a Rapidity muft that of the 
Heavens be? What a Velocity muft 
the Sun have to run its courfe, at the 
diftance of 21 or 22 Semidiameters 
of the Earth? What a Velocity mutt 
that of the Fixe Stars, efpecially 
that of the Primum Mobile be, at far 
greater diftances than the Sun is? 
4. Iv is an inconteftible argument 
of the Sun being the Center of the 
Planets about him, and notthe Earth, 
that their Motions and Diftances 
refpect the Sun, and not the Earth. 
For with regard to the Sun, the Pri- 
mary Planets have a very due Mo- 
tion, in proportion to their feveral 
Diftances ; 
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Diftances ; that is, Their Motions 
round the Sun, are in fefquiplicate 
Proportion to their Diftances from 
him: but this Proportion doth not 
hold at all with relation to the Earth. 
But as for the Secondary Planets, 
round Saturna, fupiter and the Earth, 
it is very certain that they have the 
fame refpec& to their Primaries, as 
thefe Primaries have to the Sun; 
that is, Zhe Squares of thew Revolu- 
tions ave as the Cubes of thei Difiau- 
ces. And as it is very certain and 
vifible, that the Secondary Planets 
refpect their Primaries as their Cen- 
ters, and move round them, fo it 
is in fome meafure (one would think) 
no lefs certain, and beyond doubt, 
that all the Primary Planets which 
have the felf-fame refpec& to, and 
Motion with regard to the Sun, as 
thofe Secondaries have to their Pri- 
maries, that thofe Primaries, I fay, 
do move round him as their Center, 

: and 
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and not about the Earth, to whom 
they have no fuch refpe@. 
gs. Tue laft Argument J thall al- 
ledge for my preference of the Co- 
pernican to the Ptolemazck Syfieme is 
from the great Parity and Congruity 
obfervable among all the works of 
the Creation; which have a mani- — 
fet harmony, and great agreement 
with one another. 

Tuus in our prefent cafe, it is 
manifeft. to our fight, that every 
Globe we have any good views of, 
hath-fuch like Motions, as thofe are 
which we afcribe to the Earth. The 
Sun indeed being in the Center, is 
as *twere fixt there, and hath no Pe- 
riodical Motion: but yet the other 
Motion round its own Axis, we can 
manifeftly difcern. And as for all 
the Planets which move round about 
the Sun, they have, as far as’tis pof- 
fible for us to fee them, fuch Moti- 
ons as thofe we afcribe to the Earth; 

namely, 
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namely, a Diurnal Rotation round 
their own Axes, and a Periodical 
Revolution round the Sun. And if 
this be manifeft in the other Planets, 
what fhould hinder its being fo in 
our own? Why fhould curs be fingu- 
lar? Why not be fuppofed to be mo- 
ved as well as the reft, when it is very 
certain that either it hath thofe Moti- 
ons, or the Heavens have fo; and it is 
far more natural and eafy forthe Earth — 
to perform them, than for the Hea- 

vens, as hath been already fhewn. 
Tuus having fhewn how far 
more probable the Coperwican Sy- 
fteme is than the Ptolemaic, fo far 
as it, relates to the Motions of the 
Heavens and Earth, and the Sun be- 
ing in the Center, it remains (be- 
fore I proceed to the Zhird and laft 
Syfteme) that I fhould anfwer fome 
Objections alledged againit this Sy- 
fteme, partly from Scripture, and 
partly from Phslofophy and Sight. 
b THE 
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Tue Obje&ions from Scripture 
are fuch as feem to affert the lmmo- 
bility and Reft of the Earth, and the 
Motion of the Sun and Heavenly 
Bodies. : 

Tuer Texts that are brought to 
prove the Immobility and Reft of the 
Earth, are 1 Cron. 16. 30. The 
World fhall be fiable, that ut be not 
moved. The fame is faid, P/a/. 93.1. 
The World alfo is eftablifhed, that i 
cannot be moved. And fo the fame 
again, P/al. 96. 10. In Pfal. 104. 5. 
GOD is faid to lay the foundations 
cf the Earth, that it fhould not be 
moved for ever. And laftly Solomon, 
Ecclef. 1. 4. afferts that The Earth 
abideth for ever. Like to which is 
that of the P/almift, Plal.119. 90. 
Thou baft eftablifhed the Earth, and 
it abideth. ‘Thefe are the principal 
Texts which feem to affert the Im- 
mobility and Stability of the Earth. 


THE 
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Tue principal Texts which men- 
tion the Motion of the Sun and Hea- 
venly Bodies, are fuch as afcribe 
Rifing, Setting or ftanding ftill to 
them. Thus Gez. 19.23. The Sun 
was rifen upon the Earth, when Lot 
entered into Zoar. And Gen. 15.17. 
When the Sun went down, and it 
was dark, a fmoaking Furnace, &c. So 
Ficcl. 1.5. The Sun arifeth, and the 
Sun goeth down, and hafteth to the 
place where he arofe. So Pfal. 19. 
5, 6. the Sun is faid to come out of 
bis Chamber like a Bridegroom, and 
to rejowe as a firong man to run a 
vace. That bis gomg forth is from 
the end of the Heaven, and his circuit 
unto the ends of it. Purfuant to which 
exprefhons of the Sx’s moving, it is 
faid alfo to fland fiill, and to go back- 
wards. Thus Jofb. 10. 12,13. Sun, 
fiand thou flill upon Gibeon, ang 
thou Moon in the Valley of Ajalon. 
And the Sun flood fiill, and the Moon 
rg b 2 frayed. 


- 
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flayed. —So the Sun ftood fisll in the 
midft of Heaven, and hafled not to go 
down about a whole day. And in 
2 Kings ro. 10. and Laz. 38. 8. the 
Sun is Laid to have returned ten de- 
grees backward in one of the places, 
and sts Shadow to have done fo in 
the other. 

Turse are the chief Texts of 
Scripture, which feem to lie againft 
the Copernican Hypothelis. In an- 
fwer to which, this may be faid in 
general to them all; That fince the 
defign of the holy Writings is not to 
— inftru& Men in Philofophical, but 
_ Divine Matters, therefore it is not 
neceffary to reftrain the fenfe of thofe 
- Texts to the ftri& propriety of the 
Words, but take them to be fpoken 
according tothe appearance of things 
and the vulgar notions and opinions — 
which men have of them, not ac- 
cording to their reality, or Philofo- 
phical verity. Thus in divers other 

2 is - inftances 
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inftances the holy Scriptures {peak ; 
and thus even Philofophers them- 
felves {peak. Yea, the Copernicans 
themfelves, although they profefled- 
ly own, and defend the contrary ; 
yet in vulgar {peaking in our pre- 
 fent cafe, fay, The Sun rifeth, fet- 
teth, and moveth, &c. making that — 
to be the act of the Sun in vulgar 
Difcourfe, which they contend to be 
in reality performed by the Earth. 
And if Philofophers, and others 
fhould not thus exprefs themfelves 
according to the appearance of 
things, and mens vulgar apprehenfi- 
ons of them, it would need a Com- 
ment, and they muft explain them- 
felves every time they fpeak, in or- 
der to their being underftood. 
Havine given this general An- 
fwer, I fhall next confider the par- 
ticular Texts themfelves, and fee 
whether they neceffarily infer what 
they are brought for the Proof of. 
+ Seg AnD 
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AnD in the firft place, as for the 
Texts brought to prove the Immo- 
bilicy of the Earth, it is manifett 
_ that the Stabslity of the World, men- 
tioned in the three firft Texts, doth 
not relate to the Earth’s motion, ei- 
ther Annual or Diurnal, but to the 
Condition, State and Order of the 
World inhabiting the Earth, parti- 
cularly the Peace and Profperity 
thereof. One of our own lateft, 
and moft learned Commentators, 
the late Bithop Patrick (e) under- 
{tands the Gofpel {tate to be meant 
in the firft and third of the Texts. 
And his Paraphrafe on that in P/al, - 
93.1. is, Le who made the World, 
will fupport that excellent order 
wherem we are fettled; fo that it {hall 


not be in the power of man to difturh 
what be hath eftablifhed. 
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 (¢) See his Commentary on Chron. and his Pa- 
rapbrafe on Pfalms. : ee 


As 
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As for what is faid in P/al. 104. 
5. it is manifeft that the P/a/mi/i is 
there celebrating the Works of Cre- 
ation, and that there was as fair an 
oecafion of {peaking of the Earth’s 
Reft, in Relation to its two Mo- 
tions, as any where. But yet even 
here alfo the fecurity and permanen- 
cy of its State is the thing aimed at. 
The laft moft learned Commentator 
thus paraphrafes on the place (f), 
Who hath fettled the maffy Globe of 
the Earth, even in the liquid air, 
upon fuch firm foundations , that 
none of thofe Storms and. Tempests, 
which beat upon it from without, nor 
any Commotions from within, can ever 


fiir it out of the place be hath fixed 
for it. 


As for the two remaining places 
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(f):Bithop Patrick's Paraph. on Pfal. 104. §- 
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the Vanity and Inftabilicy of the 
things of this World, that they are 
all more fleeting and uncertain than 
other matters, even than the Earth 
it felf, on which they have their re- 
fidence. In Ecclef the wife man 
(who had undertaken to prove all 
things here below to be Vanity) be- 
gins with the State of Man himfelf, 
and fhews that to be more fickle and ~ 
tranfitory than the Earth, on which 
the various Generations of Men live, 
and to which their Bodies do all re- 
turn again. The Generations of men 
pals away; but the Earth abideth for 
ever, in the fame unalterable con- 
dition, without fuch going and co- 
ming, as that of the Generations of 
men have. / 2, Cag aA 
In Pfal. 119. 90. the Pfaimifi 
celebrates God's Faithfulne/s to all the 
various and fucceeding Generations 
of the World, which he fhews to be 
as con{tant and yan as the 
: at OTe 
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Earth ir felf; which GOD hath fo 
eftablifhed, that it abideth through 
all the feveral Generations of Men, 
when they at the fame time are fleet- 
ing and changing. | 

Tuus it appears that all thofe 
feveral Texts which affert the Staz- 
lity of the World, or Earth, prove 
nothing again{t the Harth’s Motion 
in a Philofophical fenfe ; only ex- 
prefs fome Moral, Theological 
Truths. 

AnD fo the fame may be faid of 
thofe other places of Scripture, which — 
mention the Motion of the Sun and © 
other Heavenly Bodies, that fay they 
rife, fet, and perform the Motions 
which the Coperaicans afcribe to the 
Earth. If we fhould take thefe Ex- 
preffions in a philofophical, {tria, 
literal Senfe, and not as vulgar Ex- 
preflions, arifing from the appear- 
ance of things ;-we fhall find thar 
- wery odd and unreafonable Conclu- 

ma fions 
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fions may as well be collected from 
thofe Scriptures, as the Sun’s Mo-— 
tion: as that the Sun hath animal 
Life, Motion, and Defire, being faid 
ro act thefe things it felf, to rife, to 
fet, yea to hafle to the place of his 
Rifing, or as the Hebrew hath it, 
to pant after, or eagerly to defire 
it (¢). Soin P/al.19. the elegant 
Pfalmift giving a poetical defcription 
of this noble and admirable work of 
GOD, the Sw, faith, GOD hath, 
in the Heavens, made a Tabernacle 
for bim; as if the Sun had an 
Houfe, a Refting Place provided for 
him; from which he comes daily 
forth with beauty and luftre, as re- 
fplendent as that of a Bridegroom, 
and with the fame ardency, joy and 
diligence runs his Courfe, as a Cham- 


pion doth his Race. And laftly his 
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Going forth is {aid to be from the end 
of the Heaven, aud his Circuit to 
reach to the ends thereof; as though 
the Heavens had two Extremities, or 
was (as the Ancients fanfied the 
Earth to be) a long large Plane 
bounded by the Ocean, under which 
they imagined the Sun betook him- 
felf, and was thence faid Tigere fe 
Oceano, to dip himfelf in the Ocean 
when he Set. 

AnbD as in thefe places of Scri- 
pture the Sun is faid to move ; fo in 
the other places he is faid to ffand fill, 
and to go backward. But we thall 
find that very abfurd conclafions ' 
would follow the taking thofe Texts 
in a {trict literal Senfe. For in Fo- 
Shua the Sun is ordered to fland /iill 
upon Gibeon, and the Moon in the 
valley of Ajalon. But it would be 
very abfurd to take this in a literal 
Senfe, and imagine thofe two grear 
Luminaries were confined to thofe 
. two 
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two places, otherwife than in appear- 
ance to the victorious //raelites. And 
if fo confiderable a part of the tran{- 
action be fpoken according to its 
appearance, why not the whole? 
Why might not this Station as well 
be an arreft of the Earth’s Motion 
as of that of the Heavens, if the 
whole Miracle was not (as fome not 
improbably think) effected by means 
of fome preternatural Refractions, 
or extraordinary Meteors, &c. 

Anp fo for the Recefs of the Sun, 
or its Shadow in Hezekiah’s cafe, that 
which in appearance feemed to be 
the action of the Sun is by divers 
learned men thought to have been 
the effec of fuch like extraordinary 
RefraGtions or Meteors, as 1 mention- 
ed in the laft cafe: or if it was a 
real Recefs; why not of the Earth, 
rather than the Sun and whole Hea- 
—vens? | 


Tuus 
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Tuus having anfwered the par- 
ticular Texts, it doth not appear 
that the Scriptures oppofe the Coper- 
nican SySteme, but that thofe paffa- 
ges which feem to do fo, are {fpoken 
more according as things appearthan 
as really they are. For as St. Hierom 
faith (b), Confuetudinis Scripturarum 
eft—ltis the custom of the Scriptures, 
for the Historian fo to relate the opt= 
nion men had of many matters, as at 
that time thofe matters were by all 
people taken to be. And in another 
place (2) There are many things in the 
Holy Scriptures, which are fpoken ac- 
cording to the opinion of the time in 
which they were done, and not ac- 
cording to their Reality. And this 
is no other than what is very reafon- 
able, and fuitable to the end and de- 
fign of the Holy Scriptures, which 


(b) Efieron. in Matth, c. 13. 
(i) In Ferem. 28. 


“as 
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as J have faid, is rather to inftruct 

men in Divine and Moral Dottrines, 
than Philofophical Truths. And a- 
_greeably hereto St. Augustine an{wers 
this very doubt concerning the Mo- 
tion of the Heavens (2). Some of the 
Brethren (faith he) move a Question, 
whether the Heavens fland fiill or are 
moved, becaufe, fay they, if they are 
moved, how is it a Firmament? and 
if they ftand fill, how do the Stars, 
which are beheved to be fixt inthem, 
revolve from Eaft to Weft, the Nor~ 
thern Stars defcribing leffer Circles 
near the Pole? —To which, faith he, 
L anfiwer, That thefe things do great- 
ly veguive feveral fabtile and labors- 
ous Reafons, to difcover truly whether 
the matter be fo, or not fo. For the 
entering upon, and difcuffing of which, 


I have neither time, neither 1s wt fit 
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(i) Auguft. de Genefi ad Literam. L. 2, ¢. 10. 


it 
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it fhould be done to fuch as we defire 
to instrutt in the way of Salvation, 
for the neceffary benefit of the holy 
Church. 

Havine thus anfwered the Ob- 
jeCtions from Scripture, I fhall in the 
laft place confider thofe brought from 
Senfe and Philofophy. 

Tue Objection from Sexe is, 
That we fee the Heavenly Bodies 
actually to move, and therefore 
ought to believe they do fo. But 
there is no weight at all in this, be- 
-caufe whether we our felves, or the 
Object moveth, it amounts to the 
fame. As is manifeft to any one car- 
ried in a Boat or Chariot; the Pro- 
greflive motion of which, produceth 
the appearance of a Regreffive mo- 
tion in the unmoved Objeéts we look 
upon ; according to Virgil's defcrip- 
tion of A“neas and his company’s 
leaving their Port. | : 


(k) Pro- 
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(k) Provehimur portu, terreque ur- 
befque recedunt, 


i. e. Both Land and Towns receded 
when we left our Port. As for the 
reafon hereof, I fhall refer to the Op- 
ticians, particularly the famous Kep- 
ler, whoin his Optices Astronom. hath 
defignedly handled this Point. 

Tus Objedtions from Phil/ophy 
are too numerous to be diftin@ly an- 
{wered, efpecially fuch as feem very 
‘frivolous, particularly thofe ground= — 
ed on a fuppofition of the Verity 
of the Aristotelian Philofophy, as the 
Immutability and Incorruptibility of 
the Heavens, €c. For anfwers to 
which I fhall refer the Reader to Ga- 
Liles System. Mund. But for fach 
Objections as feem to have fome 
reafon in them, they are chiefly 
thefe, That if the Earth be moved 


Se ee) 


gee et 


(&) Aneid. L. 3: 172 


from 


Se 
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from W. to E.a Ballet thot Weftward 
wotild have a farther Range, than 
one fhot Eaftward ; or if fhot N. or S. 
it would mifs the mark ; or if perpen- 
dicularly upright, it would drop to 
the Weftward of the Gun. Thata 
Weight drop’d from the top of a 
‘Tower would not fall down juft ae 
the bottom of the Tower, as we fee 
it doth. That Birds flying towards 
the E. would be hindered in thei¢ 
Flight, but forwarded in flying the © 
contrary way; with much more to 
the fame purpofe. Bur not to enter 
into a Detail of Anfwers that mighe 
be given to the preceding Objecti- 
ons from the Laws of Motion, and 
the Rules of Mechanicks and Ma- 
thematicks; I fhall only make ufe 
of the moft ingenious Ga/ileo’s plain 
Experiment, which anfwereth all or 


a 
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keke ia ROR a Ait kE: AAR 
in the Great Cabin of a Ship, toge- 
ther with a parcel of Gnats and Flies, 
and other little winged Creatures. 
Procure alfo a great tub of Water, 
and put Fifbes therein, Hang alfo a 
Bottle of Water up, to empty it felf 
drop by drop into another fuch Bottle — 
laced underneath with a narrow 
neck. Whilft the Ship hes fll, dilt- 
gently obferve how thofe little winged 
Creatures fly with the like fwiftnefs 
towards every part of the Cabin; bow 
the Fifhes fwim indifferently towards 
all fides; and how the defcending 
Drops all fall into the Bottle under- 
neath. And if you throw any thing 
to your Friend, you need ufe no more — 

force one way than another, provided 
the Diftances be equal. And if you : 
leap, you will reach as far one way 
as the other. Having obferved thefe 
particulars whilft the Ship les fill, 
make the Ship to fail with what Ve- | 
locity you pleafe, and fo long as the 
Motion 
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Motion is uniform, not fluctuating this 
way and that way, you fhall not per- 
cewe there 1s any alteration in the a- 
fovefaid effects ; nether can you from 
them conclude whether the Ship mo- 
veth or fandeth fill. But in leaping 
you fhall reach as far on the Floor as 
you did before ; nor by reafon of the 
Ships motion, fhall you make a long- 
er Leap twards the Poop than the — 
Prow, notwithftanding that whilft you 
were up im the aw, the Floor under 
your feet had run the contrary way to 
your Leap. And if you caft any 
thing to your companion, you need ufé 
no more fivength to make tt reach him, 
if he Should be towards the Prow, 
and you towards the Poop, than if 
you flood in a contrary pofition. The 
Drops fhall all fall into the lower Bot- 
tle, and not one towards the Poop, al- — 
though the Ship fhall have run many 
feet, whilft the Drop was in the air. 
The Fifhes in the Water fhall haue 
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no more trouble in fwimming towards 
the forepart of the Tub, than towards 
the hinder part, but fhall make to- 
wards the Bait with equal Swiftne/s, 
on any fide of the Tab. And lafily 
she Gnats and Flies fhall continue thei 
fight indifferently towards all parts, 
and never be driven together towards 
the fide of the Cabin next the Prow, 
as if wearied with following the fwift 
motion of the Ship. And if by burn- 
ing a few grains of Incenfe, you make 
a lntle Smoak, you Shall perceive tt 
to afcend on high, and bang lke a 
Cloud, moving mdifferently this way 
and that, without any imclinatin to 
one fide more than another. The 
caufe of which correfpondence of the 
Effects, is, that the Ship's motion 4 
common to all things contained in tt, 
and to the Air alfo: I mean when 
thofe things ave fbut up in the Cabbin: 
but when they ave above Deck i the 
open Liv , cand not obliged to piri 
| Vics 
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the Ship's courfe, differences more or 
lefi may arife among the forenamed — 
Effects. | 

Tuus Galileo by this one Ob- 
fervation hath anfwered the moftcon- 
fiderable Obje&tions deduced from 
Philofophy againft the Motion of the 
Earth. And thus much fhall fuffice 
for the Explication and Proof of the 
Coperuwcan Sy/teme; efpecially that 
part of it relating to the Svlar Sy- 
fieme. Which things I have more 
largely than ordinary infifted on, 
for the fatisfaction of many that I 
am fenfible doubt of them, and par- 
ticularly fome of my Friends (and 
thofe not unlearned too) who may 
be apt ro read my following Book 
with prejudice wherefoever I favour 
the Copernican Notions. 


Of the New Syfieme. 


AND now I pafs from the Second 
Sy{teme to the Third, which is cal- 
O38 » Jed 
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led the New Syffeme, and by fome the 
True Syfieme; which extends the 
Univerfe to a far more immenfe 
compafs, than any of the other Sy- 
{temes do, even to an indefinite Space ; 
and replenifhes it with a far more 
prand Retinue than ever was before 
a{cribed unto it. 

Tu1s New Syfteme is the fame 
with the Copernican, as to the Sy- 
{teme of the Sun and its Planets ; as 
may be feen by the Scheme of it in 
Fig. 3. But then, whereas the Coper- 
nican Hypothefis fuppofeth the Fir- 
mament of the Fixt Stars to be the 
Bounds of the Univerfe, and to be 
placed at equal Diftance from its Cen- 
ter the Sun; the New Syfleme fuppo- 
feth there are many other Sy{temes 
of Suns and Planets, befides that in 
which we have our refidence: name- 
ly, that every Fixt Star isa Sun, and 
encompaffed with a Syfteme of Pla- 
nets, both Primary and Secondary, as 
well as ours. | THESE 
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T use feveral Syftemes of the 
Fixt Stars, as they are at a greatand 
fufficient Diftance from the Sun and 
us; fo they are imagined to be at as 
due and regular Diftances from one 
another. By which means it is, that 
thofe multitudes of Fixt Stars appear 
to us of different Magnitudes, the 
neareft to us large; thofe farther and 
farther, lefs and lels. 

Or thofe Syftemes of the Fixt 
Stars I have given a rude reprefenta- 
tion in Fig. 3. together with that of 
the Sun; which may ferve to give an 
unfkilful Reader fome conception of 
the ftate of the Univerfe ; although 
there be but little likenefs in it, for 
want of room to lay out all the feve- 
ral Sy{temes in due proportion ; which 
is neceflary to a true reprefentation 
of the matter. 

In this 3d Fig, the Fixt Stars with 
their Syftemes (reprefented by little 
Circles, about thofe Stars, which 

c 4 Circles 
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Circles fignify the Orbits of their re- 
{pective Planets) are placed without 
the limits of the Solar Syfteme, and 
the Solar Sy{teme is fét in the Cen- 
ter of the Univerfe, and figured as 
a more grandand magnificent part 
thereof. And fo it may be looked 
upon by us, by reafon of its proxi- 
mity and relation tous. But whe- 
ther it be really fo, whether it be in 
the Center of rhe Univerfe, and whe- 
ther among all the noble Train of 
Fixt Stars, there be no Syfteme ex- 
ceeding ours in its magnificent Re- 
tinue of Planers, both Primary and 
Secondary, and other admirable Con- 
trivances, is a difficulty, as out of the 
reach of our Glaffes, fo confequent- 
ly above our ability to fathom, al- 
though not at all improbable. Bue 
be the various Syftemes of the Uni- 
verfe as they will as to their Dignity, 
it is fufficient that in all probability 
there are many of them, even as 

many 
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many as there are Fixt Stars, which 
are without number. : : 

Tuts Syfleme of the Univer/e, as 
it is phyfically demonftrable, fo is 
what, for the moft part, I have fol- 
lowed in the enfuing Book, but not 
fo rigoroufly and obftinately, as ut- 
terly to exclude or oppugn any o- 
ther Syfteme; becaufe as the Works 
of GOD are truly great, and fufhi- 
ciently manifeft their excellence and 
magnificence in any Syfteme; fo I 

was willing to fhew the fame in fuch 
_ Syftemes’ as Thad occafion to {peak 
of them in’; becaufe I would not of- 
fend, and confequently not bar the 
force of my arguments upon fuch 

Readers, as might happen to be wed- 
ded to the Ariftorelian Principles, or 
prejudiced to the Prolemaick, or'any 
other Syfeme: Not that I had my 
{elf any doubts about this Mew Sy- 
jfieme, but think it to be far the moft 

' ratis 
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rational and probable of any, for thefe 
reafons. 

1. Because it is far the moft 
magnificent of any; and worthy of 
an infinite CREATOR: whofe 
Power and Wifdom as they are with- 
out bounds and meafure, fo may in 
all probability exert themfelves in the 
Creation of many Syftemes, as well 
as one. Andas Myriads of Syftemes 
are more for the Glry of GOD, 
and more demonftrate his Attrzbutes 
than one; fo it is no lefs probable 
than poffible, there may be many 
befides this which we have the Pri- 
vilege of living in. But it is very 
highly probable the matter is fo, by 
reafon, 

2. We fee it is really fo, as far 
as it is poflible it can be difcerned by 
us, at fuch immenfe Diftances as 
thofe Syftemes of the Fixt Stars are 
from us, Our Glaffes are indeed too 
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weak fo to reach thofe Sy{temes, as 
to give us any affurance of our fee- 
ing the Planets themfelves, that en 
compafs any of the Fixt Stars. We 
cannot fay we fee them aQually mo- 
ving round their refpective Suns or 
Stars. But this we can difcern, viz. 
That the Fixt Stars have the Nature 
of Suns, as I have made probable in 
Book. 2. Chap. 2. As alfo that there 
are fome things very like unto Pla- 
nets, which fometimes appear and 
difappear in the regions of the Fixt 
Stars ; as I have fhewn in my difcourfe 
of New Stars, Book 2. Chap. 3. 

_ Burt befides what I have faid there, 
I have this farther to add from fome 
late obfervations I have made fince 
my writing that part of my Book; 
and that is, That the Galaxy being 
well known to be the fertile place of 
New Stars, the region in which they « 
commonly appear, | am much incli- 
ned to be of opinion, that the White- 
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nefs there, is not caufed by the bare 
Light of the great number of Fixt — 
Sears-in that place, as hath common- 
ly been thought, but partly by their 
Light, and partly (if not chiefly) by 
the Reflexions of their Planets ; 
which ftop and refle&, intermix and 
blend the Light of their refpedtive 
Stars or Suns, and fo caufe that 
Whitenefs the Galaxy prefents us 
with ; which hath rather the colour 
of the reflected Light of our Moon 
than the Primary Light of our Sun. 

-/AnpD that there are Planets e- 
nough for this purpofe, I fufped& be- 
caufe I have fome reafons to imagine 
that there are many more New Stars 
in the Milky way (all which I take 
to be a kind of Planetary Globes) 
than ‘have ever yet been taken no- 
tice of, and that many of thofe pro- 
digious numbers of Telefcopial bagh 
vifible there, are of the numbers of 
New Stars or Planets, and not’ of 
| Fixt 


of the Galaxy. xiv 
fixt Stars only. This Sufpicion I 
have for fome time had, but efpeci- 
ally lately from my Views of the 
New Star that now begins to difap- 
pear in the Swan's Neck. Which 
gave me occafion to infpeét fome 
other parts of that Conftellation, 
moft parts of which are well reple- 
nifhed with a numerous train of {mall 
Stars. Among{t which, fometimes 
methoughts more have  prefented 
themfelves through one and the fame 
Glafs, and fometimes I have mift 
fome I thought | before faw: and — 
fometimes alfo methoughts I have 
{een them,nearer to, and fometimes 
farther off thofe Stars that did con- 
ftantly prefent themfelves. But as 
thefe things are to my felf novel, 
and what I confefs I have rather Suf- 
picions of than Certainty, I fhall re- 
fer them to the future Obfervations 
of my felf, and others, for their Con- 
firmation; efpecially becaufe thofe 
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Approximations and Receffes of fome 
of the little Stars I fpake of fuit not 
with the Obfervations of fome very 
eminent Aftronomers. 

Tueset Obfervations as they will 
open to us a new, and admirable 
Scene of the Heavens (if it be as I 
imagine) fo I earneftly recommend- 
ed the Enquiry into it to fuch as de- 
light in thofe matters. For the do- 
ing of which, I conceive it may be 
fufficient, and the eafieft courfe to 
make the Obfervations in fome one 
part of the Milky-way, as in fome 
part of the Swaz for inftance; and 
I would advife that an Area Ny the 
Heavens may be taken in, continu- 
ing as much or a little more than fal- 
Jeth within the compafs of the Tele- 
{cope you make ufe of: Which was 
the way I practifed, and that part of 
the Heavens, in which I obferved, 
All the Stars that fall within this A- 
rea, an exact Map mutt be taken of, 
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which will fhew when any Variations 
happen. And for taking in the larger 
Area of the Heavens, a Glafs of 6 or 
8 Feet is fufficient, aiid rather better 
for the purpofe chai longer Glaffes, 
which take in lefs, and are more 
troublefome in ufing. 

Havine thus reprefented the ~ 
State of the Univer/e according to the 
New Syfteme of it, the ufual Que- 
{tion is, what is the ule of fo many 
Planets as we fee about the Sun, and — 
fo many as are imagined to be about 
the Fixt Stars? To which the anf{wer 
is, That they are Worlds, or places 
of Habitation, which is concluded 
from their being bab:table, and well 
provided for Habitation. This is 
pretty manifeft in our Solar Planets, 
from their being opake Bodies as our 
Earth is, confifting in all probability 
of Land and Waters, Hills and Val- 
leys, having Atmofpheres about them, 
Moons miniftring unto them, gd 
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being enlightned, warmed and in- 
fluenced by the Sun; whofe yearly 
Vifits they receive, for Seafons; and 
frequent Returns or Revolutions, for 
Days and Nights. All which parti- 
culars are fully treated of in the fol- 
lowing Book, and need not therefore — 
to be anticipated here. . Only there 
is one thing, which for want of fuf- 
ficient Obfervations, I could not fo 
fully fpeak of asI would; and that is 
concerning the Seas sm the Moon, in 
Book 5. Ch. 4. Note a. whofe very 
exiftence Mr. Huygens (m) denies, 

faying, Mariam vero fi ila aineed 
illic nullam reperio, &c. i.e. In the 
Moon J find no likenefs of Seas, al- 
though Kepler and moft others are of 
a different opmion. For thofe vaft 
plane regions, which ave much darker 
than the Mountaimous parts, and are 
commonly taken for Seas, ‘and Spear 
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the names of Oceans ; in thofe very 
places viewed with a tong Telefcope, 
I find little round Cavities with Jha- 
dows falling within them; which can=— 
not agree with the Surface of the Sea: 
as alfo thofe very large Fields when 
carefully viewed, do not prefent us 
with a Superfictes altogether equal, 
Wherefore thefe cannot be Seas, but 
aré fuch places as confift of a lefs 
bright matter than that which is im 
the more billy parts, but in which al- 
Jo there are fome places brighter than 
others. . Thus the moft ingenious 
Mr. Huygens, who then proceeds to 
fhew that there are neither Rivers, 
Clouds, Air, or Vapotits. 
- Burt that there are Seas or gieat 
Colle&tions of Waters, and confes 
quently Rivers, Clouds, Air ahd Va~ 
‘potirs in the Moun, | fhall miake ou 
fromm fome of my own Views and 
Obfervations; maby of which weré 
thade with Mr, Hxygens’s own long 
} Glafs 
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Glafs before mentioned: through 
which, and all other long Glafles, 
inftead of imagining the Lunar Spots 
to be unlike Seas, I have always 
thought them to look more like 

Seas, than through fhort Glafles. 
Ir is true indeed that in thofe 
Spots we take to be the Seas, there | 
are fuch Cavities as Mr. Huygens 
{peaks of, or rather Mountains with 
fhaded Cavities in them, as alfo fome 
parts lefs dark than others. Thus 
in the Southerly Parts of the Lunar 
Euxine and Mediterranean, in the 
Sinus Sivbonis, the ALgyptian, and di- 
vers other Seas, there are feveral 
fuch Parts that appear more laumi- 
nous than others, fome having the 
appearance of Rocks and Illands, 
fome of large Shallows, particularly 
towards the Shores, and efpecially in 
the Seas bordering on the Conti- 
nents, fuch as the great Southern 
Continent of the Lunar Augypt and 
Paleftine. 
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Palefiine. But this is no conclu- 
five argument of thofe parts not be- 
ing Seas; becaufe they may be Seas 
having many Iflands and Shallows in 
them. But chen in other Parts, and 
even in fome Parts of thefeé lat na- 
med, the Spots appear darker, and 
with but few of thofe Eminences or 
Iflands, thofe brighter or fhallow 
Parts. ‘Thus the Northerly Ewxine 
and Mediterranean, the Palus Meo- 
tis, and many other of thofe Lunag 
Seas ; few of thofe Parts that have 
the afpect of Iflands or Shallows are 
to be difcerned in them, only one 
here, and another there, at confider- 
able diftances from one another, 

AND in this very manner I doube 
Not our terraqueous Globe would ap- 
pear, if viewed at the Moon, or at 
fome miles aloft. We thould there 
perceive our deep Oceans would be 
of a darker colour, like the darker 
Spots of the Moon; and the fingle 
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Ifles of St. Helena and Afcenfion, and 


the more numerous ones of Ladro- 
nes, Canaries, Azores, &c. to have 
the {ame appearance that the few 
{catter’d Ilands have in the deeper 
Lunar’ Seas: and our Shallow Seas 
with their numerous Rocks and I- 
flands difperfed about them, efpeci- 
ally towards the Continents, would 
look’ as thofe in the Moon do. 

Tuat a Reader unacquainted with 
the Geography of the Moon, may 
apprehend what I have faid here and 
elfewhere, concerning the Parts and 
Appearances of the Moon, I have 
reprefented them in Fig. 10. and rx. 
In Fig. 10. the Face of the Full 
Moon is reprefented, its bright and 
dark Parts with moft of the Names 
given them by Hevelus, whofe Lu- 
nar Geography is juftly the moft fol- 
lowed. In Fig. 11. I have reprefent- 
ed the appearance of the Moon’s 
Edge on this laft Nov. 4. 1714. foon 

ms after 


in the Moon. — liii 
after the Quadrature, for the expli- 
cation of what is faid concerning 
the Evennefs of the Surface of the 
Lunar Spots in B. 5. Ch. 4. Note a. 
It may be there obferved that the 
Surfaces of all the Seas appear ftrait 
and level, only the top of here and 
there a Rock or If{land prefents it 
felf at a {mall diftance. Thus the 
Surface of the Hyperborean Sea be- 
tween a and 4 appears even and level, 
although through a Telefcope that 
Sea looks but like a great Lake or 
Marth. So do the Parts of the Wed- 
zerranean about d. from toz, except 
when they are interrupted by Rocks 
or Land, as they are ath, ¢4, andc. 
At the laft of which places, begins a 
ridge of Hills encompaffing the 
Northern Part of the Med:erraue- 
an, which makes a pretty fhew in 
the Telefcope. 

AND now confidering how ac- 
complifhed the Moon, and all the o- 
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ther Planets are for Habitation, how 
-folemn an Apparatus is in them for 
this fervice: and confidering alfo 
that thefe Accoutrements relate to 
their refpective Planets only, and in 
all probability are of little or no ufe 
to our Earth; with great reafon 
therefore the Maintainers of the new 
Syfteme conclude thofe Planets, yea 
all the Planets of the Sun and of the 
Fixe Stars alfo, to be bab:table 
Worlds; Places, as accommodated 
for Habitation, fo ftocked with pro- 
per Inhabitants. 

But now the next Queftion com- 
monly put is, What Creatures are 
they inhabited with? But this is a 
difficulty not to be refolved without 
a Revelation, or far better Inftru- 
ments than the World hath hither- 
to been acquainted with. Burif the 
Reader fhould have a mind to amufe 
himfelf with probable Guefles about 
the Furniture of the Planets of our 
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Solar Syfteme, what Countries ’tis 
probable are there, what Vegetables 
are produced, what Minerals and 
Metals are afforded, what Animals 
live there, what Parts, Faculties and 
Endowments they have, with much 
more to the fame purpofe; he may 
find a pleafant entertainment enough 
in the great Mr. Chrifizan Huygens’s 
Cofmotheoros and {ome other Authors 
that have written on the Subject. 
To which I fhall refer him, rather 
than give either him or my felf any 
. farther trouble about thefe matters, 
which are merely conjectural. 

Tuus having, for the fake of the 
unfkilful Reader, given an account 
of the three Sy/femes principally con- 
cerned in the following Book, and 
having alfo, for the fake of the Doubt- 
ing Reader, infifted more largely than 
ordinary upon the two laft of thofe 
Syftemes, little remaineth for the 
putting an end to this long Pre- 
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face, but to make my Excufe (if it 
needs any) for afligning the Dia- 
meters and Diftances of the Heaven- 
ly Bodies in Englifh Miles, rather 
than other larger Meafures, which 
would perhaps have come nearer the 
truth. But this was alfo for the fake 
of fuch as are not very converfant © 
in Aftronomical Matters and Dimen- 
fions: who can better underftand 
you, when you fay, It is fo many 
Miles, than fo many Degrees, Mi- 
nutes, or Seconds, or Semidiameters 
of the Earth, or the other Planets. 
AnpD now for a Conclufion, I fhall 
only intreat all my Readers to join 
with me in their earneft Prayers, that 
as this Work is defigned for the good 
of Mankind, particularly for the 
Conviction of Infidels and Irreligious, 
for the Promotion of the Fear and 
Honour of GOD, and the cultiva- 
ting of true Religion, fo it may have 


its defired Effect, 
 W. Dezrsam. 
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REI HE Pfalaift faith, (a) 
sens BARS: The Heavens declare the 
Cel bees Glory of GOD; and 
Mas the Frrmament fheweth, 
: publickly declareth, tel- 
leth forth, or preacheth his Handy 
Work, as the Hebrew Word fignifies 


(a) Pal. rg. t, 2, 3. : 


B (a): that 


4 The Heaveus declare 
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(a): that Day unto Day uttereth 
Speech, and Night unto Night, fhew- 
eth, or tells forth, Knowledge. Which 
_ Language of the Heavens is fo plain, 
and their Characters fo legible, that 
all, even the moft barbatous Nati- 
ons, that have no Skill either in 
Languages or Letters are able to © 
underftand and read what they pro- — 
claim.» There is no Speech nor Lan- 
guage where thew Vosce is not heard: 
thew Line is gone out through all thé — 
Earth, and thew Words to the End — 
of the World. * 

Tuat this Obfervation of the — 
Pfalmifi is agreeable to Experience, 
is manifeft from the Deduétions 
which all Nations have made from 
God’s Works, particularly from thofe 
of the Heaven’s ; namely, that there 
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(a) 0 fignificat aliquid verbis efferre, coram 
nuntiave, annunciare, Conrad. Kircher, Concord. 
Col. 226. Vol. 2. It as. derived from a2 Coram; 
Ante. y i 
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Sp TRE TE it BEE SAE 
isa GOD; and that fuch as have 
pretended to Atheifm, and have de- 
‘duced God’s Works from Chance, 
€c. are fingular and monftrous in 
their Opinions. ‘Thus faith Asan 
(a) There never was any Barbarian 
shat contemned the Deity, nor called 
in queftion whether there be any Gods 
or no2 or whether they take care of 
—buman Affais? No Man, neuher 
Indian, vor Celt, wor Agyptian ever 
entertained any fuch Thought as Eu- 
merus the Meffenian, or Dionyfius 
the Phrygian, or Hippo, or Diagoras, 
or Socias or Epicurus. So one of 
- Plato’s Arguments for the Proof of 
a God, is (4) The unanimous Confent 
of all, both Greeks and Barbarians, 
who confefs there are Gods. And Pla- 
tarch (c) agreeable to what our P/al- 
mift afirms, tells us whence they 
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(a) De var. Hift L.2. cap.31; 

(b) De Legibns L. 10. 

(c) De Placit. Philof. L. 1. ¢.6. 
B 2 col- 
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collected this Knowledge of a Deity. 
Men, faith he, began to acknowledge 
a God, when they faw the Stars 
mamtain fo great a Harmony, and 
the Days and Nights through all the 
Year, both in Summer and Winter 
to obferve thew fiated Rifings and 
Settings. And to pafs over a great 
deal of this kind, that I could cite 
from divers Heathen Authors, Whar, 
faith the Svozck in Tully, (a) can be 
fo plain and clear, as when we be- 
hold the Heavens, and view the hea- 
venly Bodies, that we {hould conclude 
there is fome Deity of a moft excellent 
Mind, by which thefe things are go- 
verned/—-A Prefent and Almighty — 
God. Which be that doubts of, I do 
not underfiand, faith he, why he 
Should not as well doubt whether there 
be a Sun or no that fhines. And then 


(a) Quid enim poteft effe tam apertum; tamaue 
perfpicuum, cim Celum fufpeximus, &c. De Nat. 
Deor. L. 7. c. 2. | 

he 


all Nations. | 5 


he goes on to prove that this can 
be no idle Fancy depending on the 
Caprice of Man, but a well ground- 
ed, fubftantial Opinion, bearing the 
Teft of Ages, and confirmed by the 
Length of Time. For, faith he, 
Time wears out the Figments of Opz- 
nions, but confirms the Judgments of 
Nature; or fach Notions as are 
grounded upon’ the true Judgment 
and Nature of Things. For which 
reafon, faith he, 40th among our 
felves, and in other Nations, the Ve- 
neration of the Gods, and the Sacred- 
nefs of Religion augment and improve 
every Day more and more. 

Tuus the Heavens declare the 
Glory of God, even to the Heathen 
World, fo manifeltly are they the 
Handy-Work of God, And that 
they are his Work, will appear by 
taking a View of thefe feven Parti-. 
culars, 


apy, Tae 


I. Tue Magnitude of the Hea- 
vens, 

I]. Tue great Number of the 
Heavenly Bodies. | 

il. Tuerrr Diftances. 

IV. Tuerr Motions, 

V. Tuere Figures. 

VI. Tuer Gravity. 

VIL Tuerr Light and Heat, 
and the admirable Provifions made 
for thofe Benefits. © 


© Dinifion of the Work, 
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Crip i: 
The Ancient and Modern 
Reckonings compared. 


SSEFORE the Invention 
IOs of the Telefcope, the 
Se Univerfe was thought 
Cops, to be confin’d withis 
far more narrow Bounds 

than it is fince found to be, che fixr 
B 4 stars 
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Stars being imagined to be all placed 
in the Starry Heavens (which they 
called the Mirmament) at equal Di- 
{tances from the Earth (the Center) 
like fo many golden Nails driven in 
the Top of fome arched Roof, or 
other circular Concave, encompaf- 
fing our Eye. Thefe, although far 
more narrow Bounds, and a more 
fcanty Reckoning than ir fhould be, 
yet was fufficient to thew who was 
the Maker of fuch a ftupendous 
Arch, and fo noble a Train as is 
contained therein. 

But according to the modern 
Reckoning (which is far the moft 
rational, and grounded upon better 
Phenomena) we fhall find this 
Branch of the Creation far more 
magnificent, and worthy of its inf- 
nite CREATOR than thofe for- 
mer Computations made ir, 

AnD how grand and magnificent 
a Structure the Heavens are, will ap- 

pear 
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pear by a diftinét Confideration of 
the Magnitude of the Heavenly Bo- 
dies themfelves ; and of the Space in 
which they are. | 
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| C Hap. II. 
The Macnitupe of the 
heavenly Bodies. 


Lthough we are not able to give 
a certain Determination of the 
Magnitude of the Heavenly Bodies, 
by reafon of their vaft Diftances, yet 
enough we know, and are fure of 
concerning their immenfe Magni- 
tudes, to convince any one that they 
are the Works of GOD. But to 
- come to particulars. 

Tue Meafure by which we ufual- 
ly gage and compare the Heavenly 
Bodies, is our Terraqueous Globe; 
of whofe Dimenfions and Bulk we 

| can 

3 


10 The Magnitude Book I. 


Os, OTe | ents fh EE 
can make a pretty good Eftimate, 
having tolerably good and accurate 
Obfervations leading us thereto: the 
Particulars of which | have had Oc- 
cafion elfewhere to fpecify (a). 

By thefe Obfervations it appears 
that the Diameter of this our Globe 
is above 79 Hundred Miles ; that 
confequently its Surface is a good deal 
above 199 Millions of Miles, and its 
folid Content or Bulk near 265 
Thonfand Millions of Miles. — If 


peoeercs SN ees 


(a) Phyfico-Theol. B.2. Ch. 2. In which 
Place I have made ufe of Mr. Pickart’s Meafure 
of the Earth. But notwithftanding the Difte- 
rence be but {mall, viz. alittle above 32 Miles 
sn the whole Diameter of our Globe, yet I fhall 
make ufe here of our Mr. Norwood’s and Monf. 
Caffin?s Meafures, becaufe they agree to almoft 
a Nicety, and Mr. Caffini's were made (by the 
French King’s Command ) at greater Diftan- 
ces, with the greateft Accuracy. And ac- 
cording to thefe Mealures, the Diameter of 
the Earth is 7967.7 Englifh Miles, its Sure 
face 199444201 Miles, and its folid Content 
264856000009 1 el agile AP) FORE LS 


GChap.2. of the Earth. IE 
therefore we fhould go no farther 
from Home than our own Globe, a 
Mafs we here have worthy of an In- 
finite Creator, a Work proclaiming 
that great Being that made it. 

Bur as vaft a Body as this feems 
to be, it is much lefs than many, yea 
moft of the Heavenly Bodies that are 
vilible to us, except two or three of 
the Planets, which feem to be lefs 
than our Glohe, namely Mars, whofe 
Diameter is veckohéd to be but 4875 
Englith Miles, and the Moon, whofe 
Diameter  is* but BUH S Miles’; and 
Mercury, whofe Diameter is end 
Miles (a); but yet thefe are vaft and 
amazing Bodies too. But for the reft; 
there is good Reafon to imagine elite 
Bulk exceeds that of our Terraque- 
ous Globe. Thus the two fuperiour 

Planets 
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(a) The Number of Miles which I have 
here, and all along affigned to the Diameters 
of the feveral Planets are the mean Numbers 


betwecn 
ti 
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Planets by far exceed us; Saturn be- 
ing computed at 93451 Miles in 
Diameter, and confequently at 
427318300000000 Miles in its 
Bulk ; and Jupiter at 120653 Miles 
in Diameter, and 920011 200000000 
Miles in Bulk. But yet as amazing 
Maffes as thefe all are, yet they are all 


between Mr. Flamfteed’s in Mr, Whifton’s Aftre- 
nomical Lettures, and Mtr. Huygen’s in his Syft. 
Saturn. and Cofmotheor. which (as Mr. Whifton 
firt fuggefted to me) feem to be neareft the 
Truth. For whereas the Rays of Light. when 
intercepted by the Edge of a Knife or other 
Body, are (as Sir Jaac Newtou obferves in his 
Princip. L. 1. Prop. 96.) fomewhat bent, as if 
attracted from a ftrait Line by that Body; and 
whereas Mr. Flamfteed’s Meafures were taken 
with a Micrometer that pinches or clafps the 
oppofite Edges of a Planet which would incut- 
vate the Rays one Way; and Mr. Huygen’s were 
taken with the Interpofition of a thin tapering 
Plate covering the Planet as far as the extremity 
of its Face, which would caufe an Incurvation 
of the Rays the contrary way; therefore Mr. 
Flamfteed’s Meafures are as much too little, as 
Mr. Huygens are too large, and confequently the 
Mean between them probably neareft the Truth. 


far 
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far out done by that ftupendous 
Globe of Fire, the Sax; which as it 
is the Fountain of Light and Heat to 
all the Planets about it, affording them 
by his benign Rays, and kindly In- 
fluence, the great Pleafures and 
Comforts of Life; fo doth it as far 
furpafs them in its Bulk ; its apparent 
Diameter being computed at 822148 
Englifh Miles, and its folid Content 
at 290971000000000000 Miles, 
fuppofing the Face we fee of the Sun 
to be its true and real Globe. 
Tus ftupendous are the Mag- 
nitudes of the Globes of this our So- 
lay Syfteme. But thefe are not all, 
nor perhaps the moft confiderable 
Bodies of the Univerfe. For the fixe 
Stars, although in Appearance but fo 
_many golden or flaming Spots, yet 
are with great probability, fuppofed 
to be fo many Suns, furrounded with 
their relpeétive Syftemes of Planets, 
as our Sun is; and imagined to be no 


lefs 
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lefs in Magnitude, if not greater, 
(fome of them at leaft) than our Sun 
is, but only diminifhed in Appear- 
ance by their prodigious Diftances 
from us. | | 
Ir now we reflect upon the pro- 
digious Maffes of thofe many Hea- 
venly Bodies that prefent themfelves 
to our View, and many more! fhall 
fhew are unfeen; what a furprizing 
Scene do the Heavens affords us of the 
great CREATOR’s Power! A Train 
of fuch immenfe Bodies, that what 
lefs than an Almighty Hand could 
firft find matter fufficient for,and then 
compofe, fuch Magnificent Works! 
But yet what is the Magnitude of all 
_ thefe Bodies to that immenfe Space 
in which they are? Which is the 
next thing to be confidered. 


CHap, 
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 Cuap. II. 
Of the Immensirxy Of the 
Heavens. 
iz is neceffary that I fhould give 


a diftiné confideration to the 
immenfe Space poffeft by the Hea- 
venly Bodies, becaufe it was once 
imagined to be limited by the nar- 
tower Bounds of the Ptolemaic Sy- 
fveme, by that which they called the 
"Amdavys, the Starry Concameration, 
ot Firmamment of the fixt Stars, as 
I have before intimated; but now 
with far greater Probability, and Rea- 
fon, it is extended to an indefinitely 
larger Space, a Space fufficient, with- 
out all doubt, to contain all the no- 
ble Variety of Syftemes therein; not 
only our own of the Sun, but all 
thofe others I mentioned of the fixe’ 
| Stars 
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Stars alfo. But for the better proof, 
and more eafy Apprehenfion of the 
Magnitude of this vaft expanded 
Space, let it be confidered. 

a, Tuart fome, if not every one, 
of thofe vaft Globes of the Univerfe 
hath a Motion. This is, in fome, 
~ manifeft to our Sight; and may eafi- 
ly be concluded of all, from the 
conftant Similitude and Confent that 
the Works of Nature have with one 
another. But in what manner thefe 
Motions are performed, whether by 
the Motion of the Heavenly Bodies 
round the Earth, or by the Earth 
round its own Axis, or any other 
way, it matters not much now to 
enquire. 

2. Ir is manifeft that the Earth 
is fet at fuch a due Diftance from the 
Heavenly Bodies, and the Heavenly 
Bodies at fuch a due Diftance from 
one another, as not to interfere, 
clafh with, or diforder one another. 

Nay 


Chap.3. the Heavens. i? 
Nay fo great is their Diftance, fo 
convenient their Situation, that they 
do not fo much as eclipfe one ano- 
ther, except fuch Planets as are cal+ _ 
led Secondary. 

3. Ir is farther manifeft alfo, 
That thofe valt Bodies are fo far off, 
as to appear extreamly {mall to our 
Eye, confidering their prodigious 
Magnitudes. __ 

Now for the effecting’ of this, or 
any of the other Matters, it is necef- 
fary that there be a fufficient Space, 
And that there is fuch, and what 
that Space is, we may make a Judg- 
ment of, by confidering Particulars, 
according to the beft Obfervations 
we have of thefe things. 

Anp to begin neareft Home; the 
nearelt of the Heavenly Bodies to us, 
is the Moon; whofe Orb is the leatt 
of any of the Celeftial Globes, but 
yet fhe takes up a Space of near 480 

1 OH thoufand 


\ 
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thoufand Englifh Miles in Breadth (a) 


to perform her monthly Revolution 
in. And as for the Earth, if with 
the Moderns we fuppofe it, together 
with irs Satellice the Moon, to re- 


volve round the Sun; or (which a- 


mounts ro the fame thing) if the Sun 
revolves round the Earth, this Mag- 
nus Orbis, as it is ufually called, is a 
Space of above 540 Millions of | 
Miles Circumference (6), or 172 

Millions 


nee TS 
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(a) The Moon’s mean Diftance from the Earth 
according to Sir Jfaac Newton's Princip. p. 439. 
is 60 +. Semidiameters of the Earth, according 
to which the Diameter of the Moon’s Orbit is 
479905 Englifh Miles. 

(5) Concerning the Diftance between the Sun 
and the Earth, there is a great Difagreement be- 
tween the former and latter Aftronomers, occa- 
fion’d by the Difagreement between their Obfer- 
vations of the Sun’s Horizontal Parallax (which 
is equal to the Earth’s Semidiamiter viewed at 
the Sun) Tycho making it 3 minutes, Kepler but 
one, Bulialdus 2 minutes, 21 feconds, and Ric- 
cioli but 28 feconds. Confequently the Diftan- 
ces arifing from hence are lefs than thofe of the 

 dJatter 
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Millions of Miles Breadth. And if 
to that we add the Increment caufed 
by the Sweep of the Moon, or the 
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Jatter Aftronomers. ‘The very ingenious and ac- 
curate Monf de La Hire in his Tabul. Aftron. thinks 
_ the Sun’s Horizontal Parallax to be not above 6 
feconds, and his Diftance therefore to be 34377 
Semidiameters of the Earth, or 136952807 Eng- 
lifh Miles. But although his Obfervations were 
made fince, yet I fhall make ufe of Monf. Ca/f- 
nis Number, being deduc’d from very ingeni- 
ous and accurate Obfervations of the Parallax of 
Mars, and agreeing nearly with the Determina- 
_ tion of two great Men, Mr. Flamfteed and Mr. 
Huygens, and I may add Dr. Halley too, who 
make it about 10 or 12000 Diameters of the Earth. 
That great Aftronomer (Monf.Ca/fint I mean) 
affigns a Number between them, in his Les Ele- 
mens de L’ Aftron. §.37. That the Sun’s Parallax 
being fuppofed to be 9-4 Seconds, gives the Diflance 
of the Sun from the Earth 21600 Semidiameters of 
the Earth: which are equal to 86051398 Englifh 
Miles. And imagining the Magnus Orbis to be 
a Circle (as it is indeed an Ellipfis not much dif- 
- fering from a Circle) the double of that Number 
is the length of its Diameter, wiz. 172102795 
Enghfh Miles. 

Thefe Numbers are different from thofe I have 
afigned in my Phy/ico-Thecl. BI. ch.4. Note 5. 
froma Miftake at that time. | 


SO: Excur- 
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Excurfion of her Orb beyond the 
Magnus Orbis, we fhall have a Space 
yet broader by near 280 Thoufand 
Miles. But as vaft a Space as this 
feems to be, yet it is not fuch as to 
caufe either the Earth or Moon to 
clath with any of the other Celeftial 
Globes, as I have faid; nay fo far 
from that, that not fo much as their 
Shade approaches any of them. In 
which cafe, what ample Orbs muft 


the three Superior Planets have? — 
what a Space is neceffary for them — 


and their more numerous Moons to 
perform their much larger Courfes 


in? And accordingly, fuch Spaces _ 


they and the reft of the Planets are 
all found to have: Saturn an Orb of 
1641526386 Englifh Miles Diame- 
ter; ‘fupiter an Orb of 895134000 
Miles; Mars of 262282910 Miles ; 
Venus of 124487114 Miles; and 
Mercury an Orb of 66621000 En- 

e olifh 


ith Miles (a): all of them Spaces 


fo accurately Jaid out, and Diftan- 
ces fo duly proportioned to their 
Revolutions about the Sun, that a- 


-bundantly manifeft infinite Wifdom 
to have been concerned in their Ap- 


pointment, as | intend to fhew in 
proper Place. 

Burt now after this Account of 
this fo prodigious a Space as that of 
our Solar Sy/lem is, what is it to the 


nearly infinite Xxpan/um occupied by 


the reft of the Heavenly Bodies! Of 
which we may have a faint Adum- 
bration by confidering the Diftances 


which, with the greateft Probability 


of Obfervation and Reafon, are 
afigned to the Frat Stars. In order 
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{tance between the Sun and Earth affigned in the 


preceding Note, and Sir Ifaac Newton’s Diftan- 


ces of the Planets-from the Sun computed from 


their Periods in his Principia L. 3.. Phanom. 4. and 
are, as I humbly conceive, much more accurate 
than other Calculations that I have mice with. 
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to the making an Eftimate of which 
Matter, let it be fuppofed (which is 
ufually allowed) that, the fixt Stars 
are fo many Suns; that they are of 
the fame, or nearly the fame Magni- 
tude as our Sun is; and that the Diffe- — 
rence of their Magnitudes arifeth from 
the Difference of their Diftances. If 

fo, then ic will follow, That the fixt — 
Stars are each of them as much far- 
ther from us than the Sun, as their 
apparent Diameters are lefs than that 
of the Sun (a). And forafmuch as few 
of them appear otherwife than as 
Points even through our beft Tele- — 
{copes, therefore how prodigioufly 
farther mult they needs be from us — 
than the Sun is, to caufe their Ap- 
pearance to be fo very much lefs than 
the Sun? For an Example, let us 
take one of the fixt Stars foppoled 


(a) Compare the fagacious Dr. David Gregory’s 
Demonttration of this in his Reh Fee Prop. 
he 60, and Ox. 
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to be neareft to us, as being the 
brighteft and largeft, namely Styrzus. 
Now this, by accurate Obfervations 
(a) hath been found to be in Appea- 
rance 27664 times lefs than the Sun; 
and confequently, by the foregoing 
Rule, it is fo many times farther off 
than the Sun is, which will amount 
to above 2 Millions of Millions of Axn- 
glifh Miles. And if fo, what an im- 
menfurable Space is the Firmament? 
wherein a great Number of Stars lef- 
fer and lefler, and confequently (ac- 
cording to the foregoing Suppofition) 
farcher and farther off, are feen with 
our naked Eye, and many more dif- 
covered with our Glaffes, and ftill 
many more and more with better 
Glaffes (4), and in all probabilicy 


many 
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(a) See Mr. Huygens in Cofmotheor. p. 137. 

(6) In viewing the Planets with my longer — 

Glafles (efpecially the Planets of a weaker Light) 

it often falls out that divers of the fixe Stars, 

and fome of them very fmall, prefent themfelves 
C 
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many others that efcape the Reach 
of our utmoft Art to defcry: which 
may confequeatly be as far diftant 
from thofe we fee, as thofe are from — 


at the fame time within the .Glafs, > notwith- 
ftanding its Area is not fufficient to contain 
both Yupiter and his moft diftant Satelites. By 
which means it\is fometimes difficult to diftin- 
guifh between, thofe Fix’d Stars and the Sa- 
zelites of the Planets. Thus I have fometimes 
been ready to fanfy that I faw one or more Sa- 
tellites near Mars, until by future Obfervations 
I perceived they were only fome of the Telef- 
copick fix’d Stars lying in the Way of Mars. 
So about Saturn, I have often difcerned the 
Likenefs of many SateZites, but I am not fure I 
ever faw above three. From whence it is mani- 
feft, that in all Parts of the Heavens there are 
many Stars which prefent themfelves to our Eye — 


through our long Glaffes, that are otherwife invi- _ 
fible to us. 
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Cuap. IV. 
Practical Deductions. from, 
and Reflexions upon the 


peucunnrax anniek 
Vens. 


AVING fet forth the wid 

gious Magnitude of the Hea- 
wenly Space, and of the Bodies there- 
in contained, before we proceed far- 
ther, let us ‘paufe a little, to confi- 
der iia Infiuence Aerts Things 
ought to have upon us. 

AnpD in fhort who can behold 
the Regions above, and confider the 
Things therein Pertwee! and at the 
fame time not own ey to declare 
the Glory of God? Who can view that 
immenfurable Firmament in which 
thofe Bodies are, and not acknow- 

ledge 


a 
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ledge his Handy-Work? We admire, 
as juftly we may, the vaft Bulk of 
this our own Globe: but when we 
confider how much it is furpaffed by 
moft of the Heavenly Bodies, what 
a Point it degenerates into, and how 
very little more even it, and what we 
call its Great Orb together alfo, are, 
when feen from the Heavens, this 
gives us a juft and noble Idea of the 
Infinite Creator’s Works, fuch as is 
worthy of God, and fuch as may 
make us flight, not overvalue this 
little Heap on which we dwell, and — 
caufe our Thoughts and Defires to foar 

among the Heavenly Glories. But | 
for an Application of thefe Confide- 
rations, let us hear Seveca’s Reflexi- 
ons upon the Matter (@), who on this 
Account recommends Virtue, not. 
purely decaufe it as a noble thing im 
wtsown Nature, and a great Bleffing 
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(a) Nat. Quaft. L. 1, Prafat. 
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to be free from Evil, but alfo becaufe 
‘it enlargeth the Mind, and prepares 
it for the Knowledge of Heavenly 
things, and makes it fit to affoctate 
with God (a). —Then, faith he, the 
Mind hath the confummate and full 
good of our human State, when ba- 
ving conquered all Kvil, wt fears a- 
loft, and wandering among the Stars 
above, it is able to deride the flately 
Structures of the Wealthy, and all 
their Riches.—— Neither, faith he, 
can it contemn the Porches and Roofs 
Shining with Ivory, the chip’d Groves, 
and the pleafant Streams conveyed to 
their Houfes, until it hath wandered 
throughout the World, and from a- 
bove looking down upon this little Globe, 
covered in a great meafure by the Sea, 
and, where not fo, flovenly, and e:- 
ther burnt up in one part, or frozen 


in the other, it then faith to it felf, 
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(a) Qui in confortium DEI wveniat. 
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Is this that little Poit that is divided 
among fo many Nations by Fire and 
Sword? Oh how ridiculous are the 
Bounds of Mortals, when this River’ 
divides this Nation, that Mountain 
boundeth another, and that Defart 
another? For as for this World, 
faith he, [¢ is a Point ia which ye 
fail, in which ye war, in which ye — 
aifpofe of Kingdoms. But above, are 
val? Spaces, into the Poffeffion where- 
of the Mind 1s admitted, on Condition 
st hath brought but litle of the Body 
along with it, that it hath cleanfed 
atfelf from every filthy thing, and be- 
ing difengaged from the World hath 
made Wfelf ilufirious, by being expe- 
ditrous aud light, and content with Iit- 
tle things. When fuch a Mind, faith 
he, bath touched thofe Celeftial Regi- 
aus, tt as then nourifbed and grows ; 
and as sf delrvered from its Bonds, it 
returns to «ts original State. And 
this Argument it hath of its Divinity, 

that 
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that it delights in divine Matters , 
and is converfant with them, not as 
things firange, but its own. There 
at fecurely bebolds the rifing and fet- 
ting Stars, thei different Courfes, &c. 
There this curious Spectator difcuffes 
every thing, and fearches out every 
thing. And mdeed what fhould wt 
do but pry into*thofe Matters, fince 
he knows they belong to himfelf ? Then 
he contemns the narrow Bounds of bis 
Habitation in this World. And 

herve at laft be learus what he hath 
long enquired after: there be begins 


to know God (a). 
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(a) Illic incipit DEUM nofe. 
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A General View of the. 
NUMBERS of the Hea- 


venly Bodies, 


Rees AVING in the prece- 
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eee (Ge monftration of God from 
Rites, the Magnitude of the 

Heavenly Bodies, I fhall do the fame 
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in this from their Number ; a Num- 
ber fo great, that we cannot view 
and confider them without Aftonifh- 
ment. Werethere no more of them | 
than the Sun, and: the Planets (both 
Primary and Secondary) fuppofed to 
move about him, there would be a 
Number fufficient to manifeft an Al- 
mighty and Wife CREATOR. But 
when we view the Heavens, and fee 
our felves farrounded with fo prodi- 
gious a Number of illuftrious Bodies, 
of various Magnitudes; when we 
go to other Parts of this our Globe, 
from the Northern, fuppofe to the 
Southern Pole, and there difcover a 
great Multitude of other Stars that 
were never feen in our Hemifphere : 
when we perceive the Heavens thick 
befet with them in every Place; and 
when (as I already hinted) we view 
the Heavens with our Glaffes, and 
difcover many more than our naked 
Eye could reach; and when we again 

sla view 
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view them with better and better In- 
{ftruments, and ftill difcover more 
and more of thofe Starry Globes ; 
when particularly we furvey what 
they call the Mlky-Way, and fee 
the prodigious Number, |. may al- 
moft fay Clufters of Stars, that fill 
that Region of the Heavens,and caufe 
that remarkable whitene({s there: I fay, 
when we fee fuch prodigious Num- 
bers of thofe Heavenly Bodies, which 
no Art of Man can number; and 
when we farther confider, that in all 
probability we do not fee the half, 
nay perchance not the thoufandth 
Part of what the Heavens do con- 
tain ; as we cannot but be ftruck with 
Amazement at fuch a multitude of 
GOD’s glorious Works, fo we can- 
not but own the great CREATOR 
in them; and we are worfe than 
Men, if we do not give him his due 
Praifes, | | 


CHAP, 
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Gane LD 
That the Fixt Stars are 
Suns encompaffed with Sy- 
fiemes of Planets. 


LTHOUGH the Number 

of the Erratick and Fixt Hea- 

venly Bodies we fee are fufficient to 
fet forth the Exiftence and Praifes of 
their great CREATOR, yet there 
is one thing more that I cannot eafi- 
ly pafs over (though it hath only 
high Probabilities for ir) becaufe it 
gives us a far more noble and agree-~ 
able Idea of the Creation, than the 
World was ever, that we know of, 
acquainted with before; and that is, 
“That the beft and moft learned mo- 
dern Aftronomers do generally fup- 
pofe the greae multicude of Fixt Stars 
we fee, or imagine to be in the Uni- 
| oe oe Ee bos verte 
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verfe, to be fo many Swas, and each 
of them encompafled with a Sy{teme 
of Planets like our Sun. — 

Anp that the Fixt Stars are Suns, 
or of much the fame Nature as our 
Sun, there is great reafon to con-— 
clude, | 
1. Because they are Bodies no 
lefs immenfe (as I have faid) than 
the Sun, but only diminifhed in ap- 
pearance, by their prodigious diftan- 
ces from us, 

2. Because they fhine by their 
‘own native Light, not by any bor- 
rowed from the Sun. For fo great 
are their diftances from the Sun, and 
from us alfo, that it is not poffible 
_ their Light fhould be received from 
the Sun, and reflected to us, as that. 
of the Moon .and other Planets is. 
And withal, fo brifk and vivid is 
their Light, and fo very {mall their 
apparent Diameters, when divefted 
of their glaring Rays, and made to 

have 


have their true appearance through 
our Telefcopes, that no queftion is 
to be made, but that they thine by 
their own innate eas as our Sun 
— doth. 

Awnp if the Fixt Stars are fo many 
Sans, certainly they minifter to fome 
grand Ufes in the Univerfe, far a- 
bove what hath ufually been attri- 
buted unto them. And what more 
probable Ufes, than to perform the 
Office of fo many Suns? that is, to 
enlighten and warm as many Syftemes 
of Planets; after the manner as our 
Sun doth Hic Erraticks encompafling 
it. And that this is the Ufe and 
Office of the Fixt Stars is probable, 
1. Because this is a far more 
probable and-fuitable ufe for fo ma- 
ny Suns, fo many glorious Bodies, 
than to fay they were made only to 
enlighten and influence our leffer, 
and I may fay inferior, Globe ; which 
another Moon or two, or one or 
| ag 2 two 
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/ 


all che whole train of Heavenly Bo- | 


dies now doth. But inftead of this, 
many of them, nay perhaps the 


preateft number of them ate at fach — 
immmienfe diftances (as fhall be fhewn © 
under the ext Head) that they are — 


out of the reach of our naked eye. | 


Ia which cafe, what ufe is it likely 
fuch great numbers of fuchimmenfe, 


unfeen, far diftant Bodies can be to. 


our World, when there are fo many 


already of divers Magnitudes of thofe 
that fall under View, that (befides 
other much greater Ufes they may 


ferve unto in the Univerfe) do mini-_ 


ftér to our help and comfort here 
upon Earth, in fupplying the Abfence 
of the San and Moon by Night: 

2. From the Patity, and con- 
ftant Uniformity obfervable in all 
God’s Works, we have great Rea- 
fon to conclude that every Fixe Sear 


hath 
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hath a Syfteme of Planets, as well as 
the Sun. For it is certain that the 
Sun is a Fixt Sear to the Fixt Stars, 
as they are ro the Sun. And in this 
cafe, if (as the juftly renowned 
Mr. Chriffian (a) Huygens argues) we 
fhould imagine ourfelves to be placed 
fomewbere in the Heavenly Regrons, 
as far from the Sun as from the Fixt 
Stars, we fhould then percerve no dif- 
ference between the one or the other. 
For it would be very unlikely that we 
fhould fee any of the Solar Planets, 
ether by reafon of the diminifhing of 
thei Light, or becaufe thew Orbs 
would fink into the fame lucid Porte 
with that of the Sun. Being thea fo 
placed, we fhould umagine aul thefe 
Stars [both Sun and Fixt Stars} zo e 
much of the fame Nature and Kind ; 
and from a view of any one of then 

nearer to us than the refi, we fhould 


temerot oe 


i omeaianemmndametmaedl 
. : : 


_ (2) Cofmotheoros, p.133 
| D 3 make 
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make our judgment of them all, And 
— now bemg, faith he, by the favour of 
God, admitted fo near one of them, 
namely the Sun, as to fee fix leffer 
Globes revolving round about him, and 

other Secondary ones revolving round 
fome of them: why ought we not to- 
have the fame judgment of the ref of — 
thofe Suns, as of this, and think it al-— 
together provable that this is uot the 

only Star of all the number that iseu- 

compaffed with fuch a train, or ma-— 
ny refpect excels the reft? Neither al~ 
fo that this Star alone revolves round 

its own Axis, but vather that all the 

refi have fomewhat of the fame kind 

alfo. And fo that learned Perfon 
goes on in the further purfuit of his 

ingenious Argument. 

3. Besipes thofe {trong probabi- 
lities, we have this farther to recom- 
mend thofe imaginations to us, that 
this account of the Univerfe is far 
more magnificent, worthy of, and 

nile becoming 
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becoming the infinite CREATOR, 
than any other of the narrower 
Schemes. For here we have the 
Works of the Creation, not confined 
to the more {canty limits of the Orb, 
or Arch of the Fixt Stars, or even the 
larger Space of the Pramum Mobile, 
which the ancients fanfied were the 
utmoft Bounds of the Univerfe, but 
they are extended to a far larger, as 
well as more probable, even an inde< 
finite, Space; as was fet forth in the 
firft Book. Alfo in this Profpe& of 
the Creation, as the Earth is difcard- 
ed from being the Center of the U- 
niverfe, fo neither do we make the 
Ufes and Offices of all the glorious 
- Bodies of the Univerfe to center there- 
in; nay in Man alone, according to 
the old vulgar Opinion, that al/ zhings 
were made for Man (6). But in this. 
our Scheme we have a far more ex- 


eT 


(+) See Phyfico-Theol. B.2. ¢.6. N. 3; 
D 4 tenfive, 
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fenfive, grand, and noble View of 
God’s Works: a far greater number 
of them; not thofe alone that for- 
mer ages faw, but multitudes of o- — 
thers that the Telefcope hath dif — 
covered fince ; and all thefe far more © 
orderly placed throughout the Hea- 
vens, and at more due and agreeable 
diftances, and made to ferve to much | 
more noble and proper ends: for here 
we have not one Syf{teme of Sun and 
Planets alone, and ore only habi- 
table Globe, but myriads of Sy- 
ftemes, and’ more of habitable 
Worlds (c), and fome even in our 
_ own Solar Syfteme, as well as thofe 
of the Fixt Stars, And confequent- 
ly if in the Sun and its Planets, al- 
tho’ viewed only here upon the © 


- Earth-at a great Diftance, we find e- 


nough to entertain our Eye, to cap- — 
tivate our Underftanding, to excite 


_ (e) See the Preface, P- 50. 
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our Admiration and Praifes of 
the infinite CRFATOR and Con- 
triver of them; what an Augmenta- 
tion of thefe Olbiles fhall we find in 
great multitudes of them! jin all 
thofe Syftemes of the Fixt Stars 
throughout the Univerfe, that I 
have fpoken of, and fhall have oc- 
cafion to mention again in the next 


Chapter ! 
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Of New Stars. 


) ESIDES the Planets of our Solar 
} Syfteme, and the wonderful 
number of Fixt Stars, there are fome 
others, which are ee New Stars, 
high: fometimes appear and difap- 
ear in divers Parts of the Heavens, 
and will deferve a place here. 


‘ Some 


r 
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el 


Some of thefe New Stars have 
been taken notice of as early as Hip- — 
parchus’s time, who feemg fuch a New- 
Star, and doubting whether tw often 
happened, and whether the Stars we 
take to be Fint were fo or no; he 
therefore (as (d) Plimy tells us) fer 
upon numbering the Stars for pofie- — 
rity; a difficult Task, he faith, ever 
for a God: and by proper Luftra- 
ments he marfhalled them in {uch or- 
der, that their Places and Magni-_ 
tudes might be known: by which means 
it might be eafily found, not only whe- 
ther they decayed and persfbed, or 
were again renewed; but-alfo whe- 
_ ther any of them changed their places, 
or had any Motion, as alfo whether 
they increafed or decreafed. Thus — 
Pliny. : a 
-Srnce which time many other 
fach New Stars have been taken No- 
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tice of by others. ‘To pafs by th 

New Stars in Hadrian’s Valentini- 
an’s, Foworius’s and Otto’s times, I fhall 
name only fuch as have been more 
lately taken notice of by men of good 
Judgment in thefe matters; fuch 
were thofe New Srars obferv’d by 7y- 
cho Brahe, David Fabricius, “fanfon, 
Bayer, Kepler, Marius, Byrgzs, 
Holwarda, Hevelius, Montanart, Bul- 
lialdas, Caffint, our Mr. Flamfleed, 
and fome others (e); to which may 
be addded a New Star that appears 
at this very time I am writing, in 
the Neck of the Swaz; the fame in 


all probability that hath been feen 
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(e) For a Catalogue of thefe and other New 
Stars, the Conftellations in which they appear- 
ed, and other Matters relating to them, I fhall 
refer to Riccioli’s Almageft. Lib.8. §.2. cap. x. 
Hevelii Prodrom. in his Defcription of the Co- 
met in 1665. p.433. the Appendix to Mercator’s 
Aftron. and Mr. Lowthorp’s Abridg. Vol. 1. p.247. 


before 


ata 
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before by Mr. Karch, (f) in 1687, 
and 1688, and perhaps by Bayer 
long before, as alfo Hevelius and o- 
thers. ‘a 

Orthefe New Stars, there is rea- 
fon to imagine there may be many, 
by reafon they are not confined to 
any one part of the Heavens, but ap- 
pear and difappear in divers Conftel- 
lations, and divers parts of thofe 
Conftellations, as in Caffiopeza, the 
Swan, the Great Bear, Andromeda, 
Eridanus, the Whale, the Ship, and 


divers other parts of the Heavens. 


(ff) In the Mifcelanea Berohineufia, p. 210, 
Mt. Kirch faith, he, for fome time, fought this 
Star in vain, but at laft on > Auguft 1687. he | 
found it with the help of an 8 Foos Tube, but 
very fmall, and that it grew bigger and bigger, 
fo as on Offober 23. to be feen with the naked 
Eye, until having arrived to its greateft Magni- 
tude, it again became efs and lefs, and at laft 
invifible even ina Telefcope. By frequent Ob- 
fervations ‘he difcovered its Motion to be very ne- 
-guilar, .andoits Period to be 404 + days. | 


WHAT 
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Wuart thefe New Stars are, is 
‘hard to determine. Meteors they can- 
not be, becaufe they are of along con- 
tinuance, and much too far off, for 
Bodies that emit fo little light as Me~ 
teors do, to be feen by us. And as 
for other Opinions about them, they 
are too many, and too frivolous 
(fome of them) to be named (g), ex- 
cept one or two of the moft probable. 
Among which, one is of fome that 
think they may be fuch Stars as have 
one fide darker than the other, as one 
of Saturn’s Satellites is fuppofed to 
have, and fo appear only when the 
bright fide is turned towards us, and 
difappear as the darker takes place. 
Some think they may be Fixt Stars 
that expire in Light and Vapours (4) 
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(g) If the Reader hath a mind to fee a va- 
riety of thefe Opinions, he may find them large- 
ly enough handled in Riccioli’s Almageft. ubi fupré 
“6. 1% 

(b) This is what Sir [f:ac Newton furmifes in 
his Princip. L.3. Prop. 42. | 

and 
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and are again rekindled, and recruit- 
ed by the Accefs of Comets. Others 


te | 
; 


take them to be Comets themfelves. 
Bucif I may be admitted to {peak what _ 


was formerly my own opinion, I ra- 


ther took them to be Erraticks of — 


fome kind or other; and that for — 


thefe Reafons: 
1. From fome of them, as I 


thought, feeming to change their . 


Places, and appearing fometimes 
farther off, and fometimes nearer un- 
to other Stars: as I have faid in the 
Preface, p. 45. 

2. From that Increafe and De- 


creafe of their Light and Magnitudes — 
which is conftantly obfervedinthem; | 


they being at firft obf{cure, and hard- 


ly difcernible, but by degrees grow- © 


ing brighter and brighter, till fome 
of them equal the light of Venus; 
and others the light of the Fixe Stars, 


‘of the Firft, Second, and Third Mag- 
nitudes: and then again as gradually — 


grow 
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grow lefs and lefs till they utterly 
difappear. 

3. From their Periodical motion 
and return after a certain time. This 
indeed hath not been fo carefully 
and judicioufly taken notice of as it 
deferves, or fo as to bring their Pe- 
riods under certain determinations ; 
but yet in fome of Hevelzus’s xe 
Caffini’s obfervations, it hath been 
difcovered that Sind of the fame 
Stars have returned, as particularly 
that in the Whale’s Neck, and that 
which now appears in the Swan's 
Neck, which as] juftbefore (pag. 44.) 
faid, hath a Period of 404 days, ac- 
cording to Mr. Kwcé’s obfervations. 

THEsg£ were my reafons for fuf- 
pecting thofe New Stars to be Erra- 
ticks, rather than Frxt Stars either re- 
cruited,or having dark and light fides. 

Bur the grand Difficulty is, what 
kind of Erraticks they are, whether 
Wandering Suns, or Planets (like ours) — 

ee | 
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of other Sy{temes? Thatthey fhould 
be Wandering Suns, is f{omewhat odd 
to affert: and of what ufe they fhould 
be, is hard to imagine, fince there 
is nothing of this kind in the Uni- 
verfe, that we know of, that may 
afift our imagination. 

AnD as to the latter opinion, I 
confefs I have been much enclined 
to fufpecét that they might be Planets 
revolving round fuch Suns, as caft 
a much fiercer and more vigorous _ 
Light than our Sun doth; and that | 
thefe their Planets might be more 
denfe than ours, and have Surfaces 
more ftrongly refleCting light, and 
perhaps be much larger too. But — 
notwith{tanding that Planetary Refle- 
tied Light may be fent to very great 
diftances by thefe means, yet with- 
out extravagant Suppofitions of this - 
mature, it may be doubred whether 
it would reach us, fo far off as the 
Fixt Stars are. And befides this, | 

another 


another doubt is, That altho’ there 
are divers Stars near thofe New Stars, 
of greater Magnitudes than any of 
thofe New Stars are, which I ever 
yet have had the fortune to fee; yet 
I can fcarce think them big enough, 
~ to conclude them to be the Suns a- 
- bout which thofe New Stars (if Pla- 
nets) move. And therefore being 
uncertain what to determine in {0 in- 
tricate a matter, I fhall leave it to 
future better Obfervations (which the 
late long dark Weather hath hinder- 
ed me in the profecution of) which 
I hope may afford us fo good light, | 
as may lead us into a much greater 
knowledge of thofe rare Phzno- 
mena. | 
But whatever thofe New Stars 
are, they are a farther Demonftra- 
tion of GOD?’s Power and Glory : 
and that there are many more of the 
_ grand Works of the Creation than 
what our Eyes behold at all, or thar 
we 
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we have only now and then a climpfe 
of. Bucif they are Planets of other 
Syftemes, fome of thofe Erraticks re- 
volving round fome of the Fixt Stars, 
then do they lay open a ftill more 
glorious Scene of GOD’s Works, 
and give us fuch a reprefentation of 
the ftate of the Univerfe, that the 
World never dreamt of before, and 
that even Angels themfelves may be 
amazed at the fight of. | 
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BOOK III. 


RERHBREEBELER ERE RES 
THE DUE 


SITUATION 


| OF THE 
Heavenly Bodies. 


Cat a ey A 
Of the due as well as great 
DISTANCE of the Hea- 
venly Bodtes. 


Cee HAVE before taken 
alt bye notice of the immenfe 

5 Diltance of the Heaven- 

Sune ly Bodies, that it is fuch 
| as makes thofe va{t Bo- 
dies the Fixt Stars (no lefs in all pro- 
ES babiit ity, 
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bability, as 1 faid, than the Sun it 
felf) to degenerate into fo many 
Points, yea to efcape our eye; nay 
rnore than this, that it caufech even 
our own Great Orb which our Earth 
defcribes about the Sun, to fink in- 
to almoft a Point, or at leaft a Cir- 
cle of but a few Seconds Diame- 
ter. I fhall therefore fay no more 
on that matter. But that which I 
fhall {peak of in this Book, is the 
due proportion of the Diftances of 
the Heavenly Bodies, that they are 
not fet at random, like a Work of 
Chance, but placed regularly, and ia 
due order, according to the beft me- — 
thods of Proportion and Contrivance. 
Which will be manifeft from the fol- — 
lowing Chapters, which will fhew 
that the Diftance is fuch, that none © 

of the Globes interfere with one ano- 
ther: bue inftead of that, are in due — 
and the moft nice, commodious Pro- 

- poruon. 
| CHAP. 
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CHAP. “Lh: 


That none of the GLOBES 
of the Univerfe interfere. 


AD the Univerfe been the 
Work of Chance, or any 
thing but of a wife Architect, there 
would have been a great many blun- 
_ ders and inconveniencies in the Situa- 
tion of fuch a prodigious number of 
immenfe Globes, asthe Univerfe doth 
contain. Some would have been too 
near, fome too far off, fome would 
have met with, knock’d and {top’d 
one the other, and fome would have 
fo interfer’'d as to have incommo- 
ded the other, fome way or other. 
But inftead of this, every Globe 
throughout the whole Creation is, — 
as far as it is poffible for us to obferve, 
E 3 fet 
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fet at fuch a due Diltance, as not 
only to avoid all violent Concourfes, 
but alfo fo as not to eclipfe or fhade 
one the other, wherever it may be 
prejudicial, or indeed not ufeful and 
convenient, or fo as to hinder one 
anothers kindly Influences, or to pre- 
judice one another by noxious ones. 
This is very manifeft in our own Sy- 
{teme of the Sun; and becaufe we fee 
it not otherwife, we may conclude it 
to be:fo in all; unlefs we fhould 
make fome exception for what is faf- 
pected (and indeed only f{ufpe&ed) 
of Comezs, which in their approaches 
towards the Earth, are imagined to 
caufe Difeafes, Famines, and other 
fuch like Judgments of God. But 
this is only Surmife, and what befals 
the world at other times, without the 
vifible approach of any Comet, But 
however, fuppofing that as Comets 
move in Orbs very different from 
thofe of the other Heavenly Bodies, 


{o 
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fo their Effects. and Influences may 
be as different ; yet this may be, and 
no doubt is (becaufe it may be pro- 
ved) with the concurrence, and-by 
the appointment of the Divine Pro- 
vidence; who, as Governour of the 
World, might make fuch noxious 
Globes to execute his Juftice, by af- 
frighting and chaftifing finful Men, 
at their approaches to the Earth ; and 
not only fo, but (as fome have ima- 
gined) to be the place of their Habi- 
tation and Torment after death. But 
fuppofing it to be fo, yet herein isa 
kiad Providence manifelted, That 
their Returns to the Earth are but 
feldom (@), and their Stays fhort, and 

3 that 


—t 


(a) There having of late been great Expecta- 
tions among fome, of a Comet appearing this 
year 1718, it may gratify their curiofity to take 
notice, in this place, of the three Comets, whofe 
Periods we imagine, are difcovered, by the great 
Sagacity and Application of our modern Alftro- 
nomers. The Revolution of the Firft of the 
Three, is fuppofed to be performed in 75 years F 

D4 . 


an 
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that they take up many years in paf- 
fing the reft of their Orbs. 

Awnb now whether we confider 
the due Situation of the greateft pare 
of the Heavenly Bodies, whereby 
neither they, nor their influences do 
interfere; or the more unufual Pofi- 
tion and Motion of Comets, ftill it | 
appears that a wife and careful Ar- 
chitec&t was the Contriver and Orde- 
rer of it all: efpecially if we join 
what follows in the next Chapter. 
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and to have been the fame Comet that appeared 
in the year 1682. The Second is fuppofed to be 
the Comet that was feen in the year 1661, and tq 
revolve round in 129 years. And the Third is 
imagined to be that Comet which appeared in 
1680 and 1681, whofe Period is 575 years. And 
according to Mr. Whifton’s Determinations, the 
Firft of thefe three Comets will again appear in 
the year 1758, the Second in 1789, and the Third 
and laft not till about the year 2255: us 
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Cuap. IIL. 


Of the mce Proportions of: 
the Diftances of the Hea- 
venly Bodies, 


S it is one great demonftration — 
A of the ingenuity and fkill of 
an Architect to give due Proportions 
to his Work; fo we find this to be 
abundantly manifeft in all the Bodies 
of the Univerfe that fall under our 
cognizance: among which we may 
difcern a curious Order, and that 
due and nice Proportions are ftrictly 
obferved in their Situation. 
~ How the Fixt Stars are fituated 
in re{pect to one another, is impofti- 
ble for us to determine at fuch pro- 
digious Diftances as they are from 
ps; but they look to us, who can 

| | have 
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have no regular profpect of their Po- 
fitions, as if placed without any Or- 
der: like as we fhould judge of an 
Army of orderly, well difciplined 
Soldiers, at a diftance, which would 
appear to us in a confufed manner, 
until we came near and had a regu- 
lar profped& of them, which we 
fhould then find to {tand well in rank 
and file. So doubtilefs, if we could 
have an advantagions profpect of the 
Fixt Stars, we fhould find them very . 
commodionfly, and well fer in the 
Firmament in regard of one ano- 
ther. And this we have great rea- 
fon to conclude from the Rules of 
Parity, from that conftant Harmony, 
and Similitude obfervable among all 
the works of the Creation, which 
fall under our cognizance: particu- 
larly this is evident in this Region of 
the Univerfe, to which we belong, 
and which we have a better Profpect 
of, and can furvey with our Inftru- 

: ments, 


ments, I mean the Syfteme of the 
Sun, In this we find every Body 
placed in good order, and at due di- 
{Lance, according even to the nicelt 
Rules ef Proportion, 

For the eviction of this matter, 
let us (according to the moft received 
and rational Hypothefis) fuppofe the 
Sun placed in the Center, to influ- 
ence all his Planets with Light and — 
Heat. Then follow the feveral Pla- 
nets, furrounding him, not one here, 
and another there, at all adventures, 
in a rude manner, like a Work of 
Chance, but at due Diftances from 
the Sun; at proper Diftances from 
one another; and in fuch well ad- 
jufted proportion of their Velocities 
and Gravities, as makes the Squares 
of their Revolutions in proportion to 
the Cubes of their Diftances. And 
this is what is difcernible in the. 
whole Solar Sy{teme, not only in the 
Primary Planets that revolve round 


the © 
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the Sun, but in the Secondary Pla- 
nets alfo, that revolve round them. 
Thus it manifeftly is in the Five 
Moons that accompany Saturn, and 
the Four accompanying ‘Jupzter. 
And a moft fagacious Contrivance 
this is, manifefting the Prefence, and 
Condu@ of the CREATOR, in 
thus chufing this Proportion I fpake 
of, rather than any other. For fhould 
the power of Gravity (for inftance) 
have been fo conftituted, as to de- 
creafe in the Proportion of the Cubes 
(inftead of the Squares) of the Di- 
ftances reciprocally ; although it 
might be poffible to adjuft a Velo- 
city, and I may add, a Direction 
too, fo as to make Bodies defcribe - 
perfect Circles, yet the leaft Excefs 
or Defect of Velocity, or the leaft 
Obliquity of the Direction, would 
make them defcribe Spiral Curves, 
either afcending i imfinitum, or elfe 
defcending to the Center. And fap- 

pofing 
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pofing the Orbs (in which thofe Bos 
dies move, and which are fuppofed, 
as I faid, to be made in proportion 
of the Cubes) to be perfectly Circu- 
lar, the leaft adventitious Force, e- 
ven but of an Atom, abating or in- 
creafing the Velocity, or changing 
the Direction, would bring on the a- 
forefaid Inconveniences. And if the 
great CREATOR and Contriver of 
the Univerfe hath thus wifely mo- 
delled, and cautioufly methodized 
this part, this Syfteme of it where 
we live, and behold the thing, no 
reat doubt can be made but that 
he hath done the fame in the other 
Syftemes thereof alfo; that every 
Syfteme is fet at a due Diftance from 
one the other, and every Body in 
each Sy{teme at its due Diftance alfo 
from their Sun, or Fixe Star. 
AND now who can reflect upon 
thefe things, and not perceive and 
admire the Hand that a@teth in them, 


- the 
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Contrivance and Power of an infia- : 
nite Workman! For where we have 
fuch manifeft ftrokes of wife order, 
counfel, and-management, of the 
obfervance of Mathematical Propor- 
tions, can we conclude there was a- 
ny thing | efs than Reafon, Judg - 
ment, and Mathematical Skill in the 
cafe? ot that this could be effected 
by any other Power, but that of an 
Intelligent Being, who had Wifdom 
and Power fufficient for fuch a Work: 

~ according to the reafoning of the 
Stoick in Cicero, who pleads thus (a): 
If thou fhouldft fee a large and faw 
Houfe, thou couldft not be brought to 
imagine that Houfe was built by the 
Mice and Weefles, although thou 
Shouldft not fee the Mafter thereof: 

fo (faith he) would thou not think 
thy Self very plaiily to play the fool, 
sf thou should imagine fo fp a 
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frame of the World, fo great a vari- 
ety and beauty of Heavenly things, fo 
prodigious a quantity and magnitude 
of Sea and Land to be thy Houfe, thy 

| Workmanfhip, and not that of the im- 
mortal Gods/ And fo when we fee 
fuch good order, fuch due propor-~ 
tions in this Region of the Univerfe, 
and have good reafon to conclude 
the fame may be throughout the 
whole, can we, without great vio- 
lence to Reafon, imagine this to be 
any other than the Work of GOD? 
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Cuap. I. 


That the bare Motion of the 
Heavens and Earth are a 
Demonftration of God. 


ee==am| N treating concerning the 
‘a eal Motion of the Heavenly 
ie Sy) Bodies, it will be necef- 
fary to take in that of 
the Earth too, it being not eafy to 
: {peak 
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{peak of one without the other. And 
here there are two things that are 
manifeft Demonttrations of the pre- 
fence and management of GOD, 
namely, that fuch Bodies fhould 
move at all, and that their Motion 
is fo regular. pike: 

1. Tuat all thofe\ vaft Globes 
of the Univerfe fhould have a Moti- 
on, muft of neceffity be from fome 
Being that had Power enough to put 
them in motion. For as Laéfantius 
well argues, (a) There is indeed a pow- 
er in the Stars, (and the like may 
be faid of the reft of the Globes) of 
performing their Motions, but that is 
the Power of God, who made: and go- 
verus allihings, not of the Stars them 
Selves that are moved. For it is im- 
_poffible for fuch lifelefs, dull, un- 
wieldy Bodies to move themfelves, 
bnt what Motion they have, they 
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muft receive from fomething elfe a- 
ble to move them. 

Now this fome will fay may be 
effected by the Vortices {urrounding 
the Sun, the Earth, or other Prima- _ 
ry Mover (4); or from a Vectorial 
Power, or Emanations of the Sun, 
(c) or other the like Primary Mo- 
vers carrying about and pufhing on 
fach Bodies as move about’em. But 
allowing that it is poflible ir might 
be fo, yet ftill we muft recur to fome 
Firft Mover, fome Primary Agent, 
who was able to fet that principal 
Mover into Motion: and then the 
cafe amounts to much the fame, and 
the Argument hath the fame force, 
whether we attribute the Motion of 
one, or all the feveral Globes to 
the Power of GOD. For in our 
Solar Syfteme, for inftance, if it 
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_(b) This was Cartes’s Notion, and of others 
long before him. 
(c) This was Kepler’s Scheme. 


fhould 
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fhould be thought that the Six Pri= 
mary Planets revolving round the 
Sun, received their motion from his 
Revolution round his own Axis; yet 
let us think (as Plato argues) (d) bow 
st as poffible for fo prodigious a Mafs 
_ 0 be carried round for fo long a time, 
by any natural caufe? For which rea= 
fon (faith he) / affert God to be the 
Caufe, and that wt 1s wmpoffible it 
Should be otherwife. Thus Plato: whofe 
Argument is undoubtedly good, 
fince, as Arifforle argues (e), Every 
thing that 1s moved, muft of neceffity 
be moved by fome other thing; and 
that thing mufi be moved by fome- 
thing that ts moved ether by another, 
or not by another thing. Tf it be mo- 
ved by that which + moved by ano- 
ther, we muft of neceffity (faith he) 
come to fome Prime Mover, that is 
not moved by another. For it is im- 


a 
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(d) Plato in Epitom. 
(¢) Aviftot. Phyfic. L.8, €.§. 
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poffible that what moveth, and 1s mo- 
ved by another, fhall proceed in inh- 
nitum. 

Awp now therefore, if in our So- 
lar Syfteme, we fhould imagine the 
Moon to be wheeled about our 
Earth, by the Motion and Vectorial 
Power of the Earth; and the Moons 
about Saturn and Jupiter by the Mo- 
tion and Vedtorial Power of thofe 
Planets ; and all the Primary Planets 
to be turned round about the Sun by 
the Power of the Sun, yet at laft we 
muft find out a Mover of the Sun 
it felf, and thofe other Primaries: a 
Caufe of fufficient Power to wheel 
about thofe prodigious Mafles, of 
fuch vaft Bulks, as have before been ~ 
afligned to them, and which, be-_ 
fides their own Weight, are, accor- 
ding to the former Hypothefes, clog- _ 
ged and encumbered with the /zs 
Jnertie of all thofe Planets whether 
Primary or Secondary , or both, 


which 


which they drive round. And if 
this was the cafe, what Power can 
be found fufficient for this Work, but 
that of the fame infinite Hand that 
at firft gave them Being! 

AnbD fo for all the reft of the 
Moving Bodies of the Univerfe, fuch 
as Comets, the New Stars hope {po- 
ken of (f), and the flow Motion of 
the Firmament, or Fixt Stars in 
25920 (g) Years. This latter I hall 
fay no more of, becaufe it may not 
arife from any motion of the Firma- 
ment it felf, bute from fome other 
caufe (4). But for Comets what 

Power 


(f) Book II. ch. 3. 

(g) Ptolemy made this Motion to be one de- 
gree in roo years. But others fince make it to 
- be more. . Mr. Street, in his Caroline Tables " 
makes it 1 gr. 20°: Hevelius 1 gr. 24’. 46". 50’: 
but Mr. Flamfieed agrees Ricciol’s numbers to 
come neareft the truth, vz. 1 gr. 23”. 20%. in 
roo years, or go in a year. According to 
which rate the Motion (called the. Platonick 
year) 1s accomplifhed in 25920 years. 

(hb) Sic aac Newton demonftrates how this 
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Power but that of the Almighty could 
give them fuch prodigious Projecti- 
ons, as their Trajectories or Orbs are 
found to have? Orbs that run into 
fuch amazingly long Ellipfes as ap- 
proach to Parabola’s, that ’tis won- 
derful how their Projective Force 
fhould carry them to. fuch immenfe 
Diftances, and their Gravity at the 
fame time bring them back and in- 
comparably retain them in their 
Orbs. 

Anp fo for the New Stars, which 
J have faid are fo many Signals of 
Planetary Syftemes difperfed here and 
there all over the Univerfe, they are 
all of them fo many manifeftations 
and demonftrations of an infinite Be- 
ing that hath imparted motion unto 
them: and they are a fign alfo that 
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may atife from the Sphzroidal Figure of the 
Earth, Préxcip. L. 3. Prop. 21. & L. 1. Prop. 66. 
Corol. 20. See the matter alfo more eafily demon- 
trated in De. Gregory's Afton. L. x, Prop.64. 
there 
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there are other Globes befides the 
- Sun and its Planets, which are mo- 
ving Bodies, even that all the Globes 
in the Univerfe are fuch, and con- 
fequently fo many Proofs of an Al- 
mighty firfe Mover. : 

T uvs the bare Motions of the 
Earth, and of the Heavens are fo 
many Arguments of a Divine Power 
therein concerned. But we {hall 
moreover find an infinitely Wile, 
as well as Almighty Power herein 
tranfacting, by what follows in the 
next Chapter. : 
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Cinta plibl 


The great Regularity of the 
Motions of every Globe. 


FH chapses in the preceding — 


Chapter fhewn that the gi- 
ving Motion to fuch immenfe, life- 
lefs Globes, is the work of God, we 
fhall find much greater demonftra- 
tion thereof, if we confider .that 
thofe Motions are not at random, 
in inconvenient Lines and Orbs, but 
fuch, as fhew wife Defign and Coun- 
fel. I fhall here fpecifie but two 
Examples, becaufe I fhall have oc- 
cafion to fay more of this matter 
hereafter. One is, That all the 
Planets fhould (when their Motions 
were impreft upon them) have their 
Directions or Tendencies given, not 
a i} 


) 
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in Lines tending from the Center to 
the Circumference, or very Oblique- 
ly, but Perpendicular to the Radu. 
The other is, That the Motions 
and Orbits of the Planets fhould not 
interfere with one another, but tend 
-one and the fame way, from Weft 
to Eaft, and lie in Planes but little 
inclined to one another, or when 
inclined, that it fhould be very be- 
neficially fo, as I fhall hereafter 
fhew. Thefe and many other In-. 
ftances, and in a word, that every 
Planet fhould have as many, and va- 
rious Motions, and thofe as regular, 
and well contrived and ordered, as 
the World and its Inhabitants have 
occafion for, what could all this be 
but the Work of a wife and kind, as 
well as omnipotent CREATOR, 
and ORDERER of the World’s Af- 
fairs? A Work which is as plain a 
Signal of GOD, as that of a Clock, 
or other Machine i is of Man. Thus 

Tully's 
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Tully's Stoick (a) argues our prefent 
cafe from the Shepherd at Altium, 
when from the top of an Hill, he 
happened firft to fee a Ship failing 
in the Sea, he was for a while in 
great amazement, and furprize, to fee 
{uch a moving inanimate Body, and 
could not imagine of what a Nature 
it was poffible it fhould be, until he 
perceived, by fome tokens, that it 
was made and managed by Man. 
So, faith he, the Philofophers ought 
io have done, if baply they had any 
doubts at the firft view of the World: 
afterwards when they fhould behold 
its determined and equal Motions, and 
all things managed by eftablifhed or- 
ders, and with immutable conflancy ; 
they ought then to underfland that 
there is not only fome Inhabiter in this 
heavenly, this divine Houfe, but alfo 
some Ruler and Moderator, and in a 
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manner, Architect of fo great a Work, 
fo noble_a Performance. This Con 
clufion is fo natural, fo cogent, that 
any thing but {tupid prejudiced Block- 
heads (as thofe Philofophers were) 
would have naturally and eafily made 
it. But, now, faith the Stoick (4), 
they feem to me not fo much as to 
have any fufpicion of the wonder ful- 
nefs of the things of the Heavens or 
the Earth, And great reafon the 
Storck had for his furmife. For fo 
manifeft a Demonftration of a Deity, 
are the Motions of the Heavens and 
Earth, that if Men do not fee them, 
it is a fign of great Stupidity ; and if 
they w// not fee, and be convinced 
by them, it is as plain a fign of their 
~ Prejudice and Perverfenefs, as will 
farther appear by confidering what 
an incomparable provifion is made 
for the World’s good, by the parti- 
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cular Motions which are given to’ 
the Earth and Heavens, namely the 
Diurnal and Pertodical Motions. 


Gucwy) TD 
Of the Diurnal Motion of 
all the feveral Globes. 


S to the Diurnal Motion, there 
is great probability that our 
Earth, and all the Heavenly Bodies 
have a Rotation round their feveral 
Axes; not all performed indeed in 
the fame f{pace, or length of time, 
but fome in longer, fome in fhorter, 
times; each time making what we 
call a Day in thofe feveral Globes, 
equivalent, although not equal, to 
the circumvolution of our Earth in 

24 hours. 
Tus diurnal Rotation is vifible in 
many 


Chap. 3.° of the Sun. a7, 
many of the Heavenly Globes, and 
highly probable in our own. Inthe 
Sun itis very manifeft from the equa- 
ble Motion of its Spots, which fome- 
times appear in its Ditk, and have 
been obferved formerly by Gah/eo(a), 
Scheimer (6), Tarde (c), Malapertius, 
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(a) Gahilaus tells in the third Dialogue of his 
Syftem. Mund. that he was the firft that difco- 
vered Spots on the Sun, in the year 1610, which 
he fhewed the next year to divers great perfons 
in Rome. That Scheiner {ent him two Letters by 
Velferus under the feigned name of Apelles, to 
defire-his Opinion of them, that he concluded 
them to be alterable, contrary to the received 
Opinion then, of the Heavens inalterability, that 
they were contiguous to the Sun, and that their 
path over the Sun, fometimes in a Curve, fome- 
times a ftrait line, argued the annual Motion of 
the Earth about the Sun, and not of the Sun a- 
bout the Earth; with more to the fame purpofe, 
which may be feen in the fagacious Author in his 
firft and third Dialogues. 

(b) Vid. Scheiner’s Rofa Urfina. 

(c) Vid. Tard’s Aftra Borbonia, who took *em 
to be {mall Stars interpofing themfelves between 
the Sun and us. Of the fame opinion alfo was 
Malapertius, who gave them the name of Sydera 


Auftriaca. 
Hlevelis 
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Hewelius (d) and our Countryman 
Mr. Gafcoigne and Mr. Crabtrie (e); 
and fince them by Mr. Boy/e, Dr. 
Hook, Dr. Halley, Mr. Flamfleed and 
others in Ewgland, and by Meflieurs 
Caffint, Picart, and others abroad (f) ; 
and of late by my felf and others 
too. Thefe Spots have manifeftly 
a Motion, and the fame Motion too, 
as that of a Globe moving round 
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(d) See Hevelius’s opinion of them at large in 
his Se/enography, ch.5. and in the Appendix. 

(e) In their Letters (now in my hands) there 
is an ingenious Controverfy between thofe two 
preat Men, Mr. Gajfcoigne, the Inventor of the 
Micrometer, and Mr. Crabtrie, concerning the 
Solar Spots that appeared about the year 1640. 
which Mr. Gafcoigue imagined to be great num 
bers of {mall Planets revolving round the Sun, at 
a {mall diftance from him. Mr. Craberie’s anfwer 
and opinion may be feen in his Letter which is 
publifhed with my own obfervations about the 
Solar Spots from 1703 to 1711 in the Philof. 
Tranf. N°. 330. 

(f) The Obfervations of thofe great. Men 
(which are difperfed about in Pb. Tranf) may be — 
{een at one view in Mr. Lowthorp’s Abridgment, 
Vol. 1. p.274, 


upon 
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upon its Poles: for we may perceive 


them to be perpetually fhifting their 


. places from the Eaftern to the Weft- 


ern Limb of the Sun; and in thus— 
doing, their daily Stages and Mo- 
tion exactly correfpond to the Mo- 
tion of a Globe; that is, thofe Sta- 
ges are fhorter, and the Motion of 
the Spots feemingly flower towards 
the Sun’s Limb, but near-the Cen- 
ter of the Difk, larger and {wifter ; 
and all in exact proportion to a dou- 
‘ble Line of Sines, or a Line of Sines 
on each Semidiameter of the Dik. 
AnpD farther yet, thefe. Solar 
Spots, as they manifeftly demon- 
{trate the Sun to be a moving Globe, . 
turning round.once in fomewhat a- 
bove 25 days, fo they manifeft them- 
felves to be fomething adhering un- 
to, or nigh the Sun’s globous body, 
by means of the different appearance 
they have in the different parts and 
pofitions of the Sun: as in the mid- 
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~ die of the Ditk, if they are round, 
towards the Limb they become more 
and more oval or long, juft as fuch 
a like Spot on a common Globe 
would appear when it is turned fo as 
to be viewed by us fideways or going 
out of fight. 

AnD laftly, another thing ob- 
fervable in and from thefe Spots is, 
that they defcribe various Paths or 
Lines over the Sun, fometimes {trair, 
-fometimes curved towards one Pole 
of the Sun, fometimes towards the 
other, exactly correfponding to the 
different Pofitions of the Earth in re- 
{pe& of the Sun, throughout all parts 
of the year. 

Tuus in that vaft Mafs, the Sun, 
we have manifeftly fuch a diurnal 
Motion as I fpake of, or Circumvo- 
lution round its Axis; a Motion 
con{tant and regular, and doubtlefs 
of as great ufe to fome office or other, _ 
in fome part or other of the Uniyerle, 

as 
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as the Motions of the Earth, are to 
the Inhabitants thereof: and a Moti- 
on therefore this is, demonttrating 
the concurrence of the Almighty. 
NeitHer is it the Swz alone that 
undergoes a diurnal rotation, but 
moft, if not all the Erraticks about 
him. Saturn indeed is at fo great a 
diftance from us, that we have not 
been able to perceive whether or no 
he hath fuch a rotation; bur as the’ 
other Planets have it, and there is 
full as much occafion for it in Saturn 
as in them, fo there is no great doubt 
to be made, but that he hath fuch a 
like Diurnal Motion, accommodated 
as well to his ftate, as it is in the 
- Earth and the reft of the Planets. 
So Jupuer is difcovered to have 
manifeftly a Motion round upon its 
Axis from Eaft to Weft, io the {pace 
of 9h, 56’, as Monf. Caffini (¢) by 


a 
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(z) See his Obfervations in the Memoirs de Ma- 
them. © de Phyfique for Fan. 1692. | 
3 many 
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many repeated Obfervations in the 
year 1665, and other following 
years, firft found, from the Spots ob- 
fervable on it; of which there are 
two kinds, which F my felf have of- 
ten feen as well as others before me, 
a fhort account of which (although 
it be a Digreffion) may not be unac- 


ceptable to many Readers. One 


kind of thofe Fovial Spots, is only the 


Shadow caft upon the Planet by the 


Satellites intercepting the Light afclie | 


Sun, when they are interpofed be- 
tween the Suz and Jupiter: the o- 
ther are fach as are-really in the bo- 
dy of that Planet, after the manner 
of thofe we fee in the Moon, but not 


permanent as they are. And by — 
the motion of thefe latter Spots it 1s _ 
manifeft, not only that Fupter re-_ 


volves round in the time mentioned, 
but that ie is a moving Globe alfo, 
by reafon (as was faid of the Sun) 
thofe Spots, move {wifter, and in.lar- 


hee 
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ser Stages towards the middle, than 
towards the Limb of Jupiter’ s Ditk. 
Alfo fach Spots 4s are round, about 
the middle, appear long or dat to* 
wards the Pinks or edge of the Dik; 
as was before obferved of the Sun’s 
Spots, 

As to Mars and Venus, they are 
both difcovered to have Spots, or 
Parts lighter and darker, as well as 
Jupiter, and to have a motion alfo 
as he hath. Of thofe Spots in Mars, 
Dr. Hook had divers views in the 
year 1665, which he hath given us 
Figures of (4); and from thence 
concluded that Planet had a Mo- 
tion, although he could not deter- 
mine in what time it was performed, 
But M. Huygens exprefly faith (2) it 
is performed in the {pace of 24h. 
40. But for the motion of Veuus, 
Mont. Caffint could perceive the 
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¢h) Sh). See Philof. Tranf, N°. i, 74. 
(i) Cofmotheor. p. 24. 
> Spots 
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Spots to change their place, and 
that the Planet had a Motion, al-— 
though he could not make out what 
it was (k). : 
 Tuus are the Primary Planets 
difcovered to have a Dwrnal Rota- 
tion, or fomewhat very like it at leaft, 
all except Saturn, as \ faid, and Mer- 
cury, and our own Globe. And as 
to thefe we have very little, or no 
reafon to imagine but that they 
move as well as the reft; only we 
cannot perceive it in Mercury, by 
reafon of its proximity to the Sun, 
and that its Elongations are never fo 
great, nor fo long, as to enable us 
to have any good and fufhcient Views 
of him with our Telefcopes. 

Anp as for our own Globe, it fs 
very vifible that either that moves 
round in 24 hours, or that the Sun 


(k) Mr.Caffim’s Obfervations difperfed in the 
Phil. Tranf. may be {een at one view in Mr. Low- 
thorp’s Abridg. Vol. 1. p.383, & 425. 
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and all the Heavens move round it 
in the fame time. And which of 
thefe two is the moft agreeable to the 
ufual courfe and methods of Nature, 
which performs all its works in the 
moft compendious, facile way, let e- 
very one judge. And is it not far 
the moft compendious, ready, and 
eafy way that the ‘Terraqueous 
Globe fhould wheel aboutin 24 hours, 
than that fo many vaft Bodies of the 
Heavens fhould be turned about ie 
in that time? Is it not as poflible, 
yea as probable, that our leffer Globe 
fhould be fo turned about, as thofe. 
more mafly Globes of the Suz, Sa- 
turn, and ‘Jupiter are about their Ax- 
es? But I fhall not enter into a de- 
tail of the Arguments for the Earth’s 
Motion, and the Objections made 
againft it, becaufe I have done it in 
the Preliminary Difcourfe. — 

Tuus having taken a profpect 
of the Diurnal. Motions of the great. 

| G4" Globes 
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Globes of the Univerfe, that fall beft 


under the cognizance of our Inftru- 
ments, and found that many, and 
probably all of them have a Rota- 
tion round in a determinate time; if 
to this we add the Convenience and. 
prodigious U/e of this Motion to the 
feveral ref{pective Globes, we {hall 
find that an infinitely W2/e and 
Kind, as well as Omnipotent Bemg 
was the Orderer thereof. For were 
thofe Globes always to ftand ftill, e- 
{pecially the Erraticks, that owe their 
Light and Heat to the Sun, in this 
cafe, one half of them would be da- 
zelled and parched with everlafting 
Day, whilft the other would be in- 
volvedin everlafting Night and Dark- 
nefs. And what the confequences 
would be, we may beft judge from 
what would befall our own Globe, 
without the kindly Alternations of 
Day and Night: and that is, chat ir, 

at ‘tealt’ a great part of it, would 
- {carce 
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{catce be habitable, ic would neither 
aptee to the ftate of Man, or any 
other Animals; nor to that of Ve« 
getables, or indeed any other Crea+ 
tute. For one half of the Globe 
would be burning up, at leaft too 
much drying, and exhaufted with 
the Beams of the Sun, whilft the o- 
ther would be immerged in, and 
deadened with toolong Night. And 
in fach a cafe, how could the great 
Works of Nature, fo ferviceable to 
the World, be performed? How, 
_ for inftance could the Vapours be 
raifed to fupply rhe Earth with cool+ 
ing Clouds and fertile Showers? How, 
could the Winds be excited to fanthe 
Atmofphere with their pleafant and 
healthful Gales > How could the 
Tides be produced, which by their 
conftant agitations keep the Waters 
fweet and clean, and prevent their 


poyfoning the World? 
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AND as the Courfe and Fun@i- 
ons of Nature, would be thus affe@- 
ed, fo would the State of the Grea- 
tures be no lefs. For how could 
thofe of the Vegetable Kingdom be 
animated and excited by the kindly 
‘Heat of the Day, and then again 
tempered and invigorated by the no 
lefs kindly Dews, and Influences of 
the Night? How could Men and all 
other Animals difpatch their Bufinefs, 
gather their Food, and perform all 
the various labours and offices of the 
Day, and then recruit and repofe 
themfelves with reft, fleep, and due 
Perfpiration, and whatever elfe may 
be owing to the falutiferous Influen- 
ces of the Night, and abfence of the 
Sun? 

Tues and ten thoufand as great 
Inconveniencies as thefe, would be 
the certain Events of the want of this 
Diurnal Motion of our Globe. And 
as the reft of the Globes have their 

‘yi iae hs Shares 


88 Convenience of the 


Chap. 4. Diurnal Motion. ee 89 


Shares in the like Motion, fo we 
may very reafonably imagine that ic 
is no lefs ufeful and beneficial tothem 
than it is to us, and that the Incon- 
veniences of the want of it would be 
as great. 


BS SANS AON de 


we, Cuap. IV. 

Of the Annual or Periodical 
Motion of the Primary 
Planets. 


ESIDES the Motion treated 
B of in the preceding Chapter, 
there is another, which is as clear 
_ a Manifeftation of the great CREA- 
TOR as that, namely the Perzod:- 
cal or Anaual, which is vifible in. 
fome of the great Globes, and pro- 
bable id many others. Among the 
Fixt Scars it is highly probable fome- 
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thing of this Nature is: as appears 
from thefe New Stars which I have 
before taken notice of, which, as 
I have faid, fometimes become vifi- 
ble to us, in one Part of their Or- 
bits, and again difappear in other 
Parts of them. But thefe Sy{temes 
being out of the Reach of our beft 
Glaffes, I fhall pafs them by, e{pe- 
cially becaufe in our own Solar Sy- 
fteme we have abundantly enough to 
entertain us in this Demonftration of 
GOD. 

For it is very vifible, without 
the help of the Telefcope, that eve- 
ry Planet of the Solar Syfteme hath 
this Periodick Motion Lam {peaking of. 
For it is manifeft chat either the Sun, — 
and the Planets move about the 
Earth, the one in the {pace of a year, 
and the reft in other times; or that 
rhe Earth and the other Planets move 
about the Sunin fuch times. But lee 
us (as | have all along done) rs te 

: the 


, 
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the latter, that the Sun is fixt inthe 
Center, without any other but its 
Diurnal Rotation in 25 + days: in 
this cafe we fhall have the feveral 
Primary Planets revolving round the 
Sun in an excellent and due order, 
by the exacteft Rules of fach a noble 
Structure, fuch an admirable Oeco- 
nomy, and that i is 22 Temes (as I faid) 
in fquare proportion to the Cubes of 
their Diflances. So that we fee Mer- 
cary to perform its Period in near 
88 Days: Menus (the next in order 
to the Sun) its Period in fome- 
what above 224 Days: then the 
Earth with its Companion the Moon 
in 365 3 Days: then Mars in about 
687 Days: next him fupier in a~ 
bout 4333 Days: and laftly Saturn 
in fomewhat above 10759 Days. 
To this fo ftri& an order of the 
Periods of thofe Planets, we may add 
the confideration of the different 
Paths of their Periodical and Diur- 


nat 
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nal Motion: that they lie not in a 
very different Plane, as quite acrofs, 
ot the like; nor exaétly in the fame 
Plane, buta little crofling one ano- 
ther ; the Dinrnal Courfe lying in, 
or parallel to the Equator ; bur the 
other in the broad path of the Zo- 
diack at an inclination of 23 +De- 
grees. i 38 
AnD a glorious Contrivance this 
is for the Good of our Globe, and 
doubrlefs no lefs for all the reft that 
fympathize in the like Motion. For 
was the Earth’s Periodick Motion to 
be always in the fame Plane with 
that of rhe Diurnal, we might indeed 
be fometimes nearer to, and fome- 
times farther from the Sun; but 
at the fame time mifs of thofe kind- 
ly increafes of Day and Night, to- 
gether with fach ufefal direGtions of 
the Sun-beams, which the advances 
of the Earth to one or other of the 
Poles 


; » 
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Poles caufe (a): which two things 
are the real Caufes of our Seafons of 
Summer 
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(a) There are two Caufes of the great diffe-_ 
rence between the Winter and Summer, Heat 
and Cold. One is the fhorter or longer continu- 
ance of the Suh above the Horizon: in Summer 
long, which increafeth the Heat, as much as it 
lengthens the Day: in Winter fhort, which di- 
minifhes the Heat, as it fhortens the Day; and 
augments the Cold, as it lengthens the Night. 
‘The other Caufe is the Oblique or Perpendicular 
Dire@&ion of the Sun’s Rays, the Oblique being 
weaker than the Perpendicular ; as is evident from 
Galilao’s Experiment, in his Syftema Mundi Di- 
al.t. by holding a-Paper turned up at right An- 
gles, or a Book half open; over again{t an illu- 
minated white Wall; where it may be obferved 
that the Side oppofite to the Wall, which the 
Rays ftrike perpendicularly, is far more light and © 
white than the other Side, on which the Rays 
fall obliquely. The fame it is in the Incidence 
of the Sun’s Rays on any Plane, namely the 
Rays are fo much ftronger, and the Plane the 
more warmed and enlightened, as the Rays are 
more or lefs Perpendicular; and that on two Ac- 
counts. 1. Becanfe the Perpendicular Rays {trike 
with greater force than the Oblique. As in 
Fig.4. the Rays RR ftrike the Plane AP more 
forcibly than the Plane O 8. The Action or 
Force of which Percuffion is (like that of all o- 
ther Impulfes) as the Sine of the Angle of Inci- 
| dence, 
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Summer and Winter, Spring and Au- 
tumn, and not our being nearer un- 
to, 
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dence. So the Force of the Rays RR upon the 
Oblique Plane @ B, 1s as the Sine only of ROB, 
whereas their Force upon 4 P is as the whole 
Sine of 90 Degrees, or Angle ROP. 2. Ano- 
ther Reafon is, That a greater Number, of 
Quantity of Rays, fall within the Compafs. or 
Area of any Plane, in a Perpendicular, than Ob- 
lique DireG&ion. This will be manifeft from the 
bare Infpedtion of Fig.4. Where it may be ob- 
ferved that all the Rays between R R and O p 
fal} on the Plane 4 P; but only about one half 
of them would fall upon an Oblique Plane of 
the fame length, if it was 0: or (which is the 
fame thing) near as many Rays would fall off 
Ob, turned up to OS, as fall upon it. Alfo it 
may be obferved farther, that as the Line OB is 
longer than O p fo are the Spaces between the 
Rays larger in O B than O p; and confequently 
fewer Rays fall on O B for its length, than on 
Op for its length, or the Rays are denfer, or 
more compact inOp thanOB, And when they 
are fo, they are fo much the flronger, as is evi- 
dent from the colle@ting and condenfing the Sun’s 
Rays by a Burning-glals. : 

What the particular Power of the Sun’s Rays 
is in all Dire@ions, Quantities, and Impuifes, 
falls under Mathematical Calculation; but I need 
not trouble the Reader with it, but fhall refer to 
the ingenious Dr. Wolfius ( Mathematical ‘ro- 

feflor 
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to, or farther from the San. For 
thofe Benefits (we at leaft that inha- 
bit towards the Northern Pole) have 
at the contrary Seafon, when we have 
moft need of them, wz. the Sun’s 
Proximity, in Winter; its greater 
diftance from us,in Summer ; as is 
manifeft from the Increment of its 
apparent Diameter in Winter to 32’. 
47’, and the Decrement thereof in 
Summer to 31’. 40".(6.) 

AND 
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acute Savilian Profeflor, Dr. Hailey, hath given 
us a neat and clear method for computing it in 
Philof. Fraufagt. N°.203. 
— (b) Monfieur de la Hire in his Tabul. Aftron. 
makes the Sun’s Semidiameters to be Dec. 30. 
16 22” and Fun. 30.1549. But Mr. Flamficed 
in. his Lunar Tables added to Mr. Horrox’s Pofl- 
humous Works makes. the greateft to be 16 23’ 
the leaft t5’.50". and the French Academifts io. 
23”. and 15’. 50°. V. Recueil d’ Obferv. Les Ele-. 
mens da’ Aftron. p.22. 
_ Befides the Alteration of the Sun’s apparent 
Diameter, its {wifter Motion in Winter es 
the 


96 Benefit of the, &c. Book IV: 


Awnpv now for a Conclufion of 
this Chapter concerning the Perio- — 
dick Motions of the Primary Planets, 
we may take up the Argument of Hz- 
go de §. Vittore (c), Who commanda- 
eth the Sun to defcend through the 
Winer Signs 2 And who agam caufeth 
him to afcend through the Summer 
Signs? Who leads bim from Eaft to 
Weft? Aud who again brings bim 
back from the Weft to Eaft? All thefe 
things ave very wonderful, but to God 

alone poffible. 


the Solftice by about a isth part, is an Argu- 
ment of its being then nearer the Earth. From 
whence it comes to pafs.that from the Vernal to 
the Autumnal A2quinox, there are about 8 Days | 
more, than from the Autumnal to the Vernal. 

(c) Quis folem per hyberva defcendere figna pra- 
cipit? Quis rutfum per aftiva figna afcendere fa- 
cit? Quis eum ab Oriente in Occidentem ducit ? 
Quis iterum ab Occidente in Orientem revehit? Hac 
cuntta funt mivabilia, fed foli Deo poffibilia. Didaf- 
eal. L.7. ¢.8. , 
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Of the. Periodical Motion of 
the Secondary Planets. 


tiods of the Primary Pla- 
nets, \et us next) caft our Eye upon 
ehdfe of their Secondaries. And a- 
mong thefe we fhall: find the fame 
compleat order and harmony as a- 
mong the laft. Thus Saturn's five — 
Moons, and Fupiter’s four, and our 
- own,about the Karth, have:each of 
them their determinate times, fome 
longer, fome fhorter intervals of 
_ time, in the fame due Proportion, as __ 
I {pake of among the Primaries. 
_ BESIDES which, there is another 
thing very Le aSe in this Perio= 
dical Motion of thofe Secondary 
H Planets, 


| H AVING confidered the Pe- 
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Planets, and that is, that it is mixt 
with a kind of cochleous Direction to- 
wards one or other Pole of the Pri- 
mary Planet; by which means every 
Satellite, by gentle Degrees, makes 
sts vifits towards each Pole of its 
Primary. ‘This is well known a- 
mong the Circumjovials for inftance, 
that they all have a flow and gra- — 
dual progrefs, firft towards one, 
then back again towards the other 
Pole of Jupiter: and that each Sa- 
rellite hath its Declination greater 
and greater, according as it is far- 
ther or farther from ‘Jupzter’s Bo- 
dy. Accordingly the Declination 
of each Circumjovial, affigned by 
the diligent and fagacious Caffine (d), 
after twelve years obfervations, are 
thefe, The greateft Declination of 
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(d) Les Hypoth. © les Lables des Satel. de us 
piter, §.4. in the French Academift’s large Col* 


fection. 
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the Firf, or Neareff, exceeds not a 
third part of Fupiter’s Semidiameter : 
that of the Second, furpafleth bit a 
little of a quarter of its Diameter : 
that of the Zhird a little exceeds 
three quarters of the Diameter: and 
that of the Fourth, or Outermoft 
goes. beyond Fupitér’s Poles by 4 
third. part of the Semidiameter, All 
which mutations, he faith, are per- 
formed in the {pace of 12 years; 
Thus the famous Caffinz. But I have 
my felf obferved a greatef vagation 
in the Third Satellite; that it ad 
vanced near to; if not even with the 
very Limb or Pole of Fupier, and 
that its Stay in Jupiter's Shadow, or 
the Duration of its Eclipfe at thar 
time, was lefs than is commonly af- 
figned unto it, as it is teafonable 
to imagine it ‘fhould be, becaufe 
the Sate/lize had only the outfide of 
the Cone of Fupiter’s Shadow, and 
| H 2 confe- 
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-confequently a lefler part thereof to 
pafs thorough at that time. 

As to the end and ufe of this fo 
obfervable a tendency in the Secon- 
daries towards each Pole of) their 
Primaries, we may guefs at it from 
what hath been faid of the like ten- 
_ dency of the Primaries towards the 
Sun, on which our Seafons do depend: 
So thofe Secondaries moving in like 
manner to each Pole, effect fome of 
- the grand Works of the divine Provi- 

dence from Pole te Pole, illuminate 
all parts of their refpective Globes, 
-contraé the length of their Nights 
(as fhall be fhewn in proper place,) 
move their Waters, and excite their 
Tides, and perform other fuch great 
Works-of Nature, as with good rea- 
fon, we attribute to the influx of our 
Moon here in our own Globe. 

Anp can fuch well contrived, 
fach ufeful Motions, that the World 
could not fubfift without, that Na- 
pe ture 
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ture could not do its grand Works 
without, can thefe be other, than the 
frat of an infinitely zdulgent, as well 
as w/e CREATOR! Could this 
confonancy be fo univerfal, among 
all the Globes that fall within our 
View? Could their Periods, and Di- 
ftances, be in the fame due propor- 
tion all the. Univerfe over, their 
Motions all fo alike, had they not 
had the fame Coutriver and Maker / 
But I fhall clofe this Argument with 
the Reflexion of the moft ingeni- 
ous Mr. Molyneux (6), who {peaking 
of the fefquiplicate proportion of 
both the Primary and Secondary 
Planets, thus concludes. And from 
hence may we juftly fall nto the deep- 
eft admiration, that one and the fame 


Law of Motion fhould be obferved in 


Bodies fo valily diftant from each o- — oe 


ther, and which feem to have no de- 
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pendence or corre/pondence with sah 
other. This. doth moft. evidently de- 
monfirate that they were all at firft 
put into Motion by one and the fame 
unerring Hand, even the ifinite 
Power aud Wifdom of God, who 
hath fixed this Order among them all, 
and hath eftablifhed a Law which 
they cannot tranfgrefs. Chance or 
dull Matter could never produce fuch 
an Harmonious Regularity in the Mo- 
tion of Bodies fo vafily diftant: this 
plainly Jhews a Defign and Intention 
in the firfe Mover. And with fub- 
miffion to the Reverend and Learu- 
ed Divines, I am apt to think that 
qne Argument drawn from the Order, 
Beauty and Defign of things, 1s more 
forcible againft Atheifin,. than maltu- 
Pages of Notional Proofs, &c, Thus 
Mr. Molyneux. But we fhall. find 
farther Evidences of this Supreme 
[danagement in thefe matters from 
what follows in a the next Chapter. 


CHAP 
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The Conftancy and Regula- 


rity of all the Motions of 
co Earth and Heavens. 


HAT the Earth and Heavens 

move at all, but efpecially . 

that they: have fach particular and 
beneficial: Motions, appears, from 
the preceding. Chapters: to be the 
Work of God.  And.:the, Concur- 
rence of the fame infinite Hand: is 
as manifeft:in the Perpetuity, Con 
ftancy, and Regulariry: of thofe Mo- 
tions. For without this A/mighty 
Guide andxManager, how is it pof- 
fible that all thofe vaft. and unwiel- 
dy Maffles fhould continue their be- 
neficial Motions throughout all A- 
ges? fhould perform their ufeful Sra- 
H 4 ges | 


ges without any the leaft intermif- 
fion, interruption “or diforder that 
we know of ? What Motion, what 
Contrivance,y what piece) of Clock- 
work was there ever under the whole 
Heavens, that ever came.up to fuch 
4 perfection, and that had nor fome 
Stops or fome: Deviations, .and ma- 
ny Imperfections? But yet none 
was ever fo ftupid as to. conclude 
fuch a Machine (though never: fo 
imperfect) was «made by! any ‘other — 
than fome Rational: Being, fome 
Artift thats ihad Skilh cenough for 
fuch a Work. As hein Crcero (a) 
argues from his Friend Pofidoutus’s. 
piece of Watch-work, that fhewed 
the Motionsof the Sun, »Moon and 
_ five Erraticksi; that if itohad been 
- carried among the Scythiaus or. Bri 
tains, Quis inila barbarie dubuet, quin 
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Ch ap. 6. Regularity of the Motions.10 ‘ee 
ea Sphera fit perfeba Ratione? with 


more to the fame purpofe: no man | 
even in that State of Barbarity would 
make any doubt, whether it was the 
workmanship of Reafon or no (4). 
Andis there lefs Reafon to imagine 
thofe Motions ‘have been treating 
of to be other than the work of God, 
which are infinitely more conftant 
and-regular than thofe of Man! Or 
to ufe the laft mentioned S¥oick’s Ar- 
gument, can it be thought that_4- 
chimedes was able to do move in imix 
tating the Motions of the Heavens 
(in his Sphere) than Nature in effect- 
ing them? : 

AND now to reflea upon the 
whole, and fo conclude what hath 
been {aid concerning thefe feveral 
_ Motions: We may all along per- 
ceive’in them fuch manifeft fignals 


7 See the place cited at large in my Phy/ico- 
‘ ef 2€0 OL) p. 2. rine ; | 


of 


106 The Conclufion. Book 1V. 


of a divine hand, that they all feem, 
as “twere, to confpire in the demon- 
{tration of their infinite CREATOR 
and ORDERER. For befides what 
in all probability is in other 
parts of the Univerfe, we have a 
whole Syfteme of our own, manifeft- 
ly proclaiming the Workmanfhip 
of its Maker. For we have not 
thofe vaft and unwieldy Maffes of 
the Sun, and its Planets, dropt here 
and there at random, and moving 
about the great Axpanfum, in uncer- 
tain Paths, and ar fortuitous Rates 
and Meafures, bat in the compleat- 
eft manner, and according to the 
ftricteft Rules of Order and Har- 
mony; fo as to anfwer the great 
Ends of their Creation, and the di- 
vine Providence ; to  difpatch the 
noble Offices of the feveral Globes; 
to perform the great W orks of Na- 
ture in them: to comfort and che- 
rith every thing refiding on them, 


by. 
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by thofe ufeful changes of Day and 
Night, and the feveral Seafons of 
the Year. : 

Tuese things are fo evident to 
the Reafon ofall men, that Tully 
might well make his S¥ozck to alledge 
this as one of his principal arguments 
for the proof of a Deity (c); The 
fourth caufe, faith he, and that even 
the chief, is the Equality of the Mo- 
tson, and the Revolution of the Hea- 
vens ; the Diftenttion, Urility, Beau- 
ty and Order of the Sun, Moon, and 
all the Stars: the bare view alone of 
which things ts fufficient to demon= 
firate them to be no works of Chance. 
As if any one should come into an houfe, 
the Gymuafium, or Forum; when he 


Should fee the Order, Manner and 


— . Management of every thing, he could 


never judge thefe things to be done with- 
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out: an Efficient, but muff imagine 


there was fome Being prefiding over 
them, and whofe Orders they obeyed. 


So much more in fo great Motions, 


fuch Viciffitudes, and the Orders of 7 


fo many and great things; a Man 
cannot but conclude, that fuch great 


Ads of Nature are governed by fome { 


Mind, fome Intelligent Being. 

Anp fo again afterwards (Chap. 
21.) when, among other things, he 
had been fpeaking of the Motions 
of the Planets, he thus argues, / can- 


not poffibly under fiand, faith he, bow 


all this Conflancy can be among the 
Stars; this fo great Agreement of 
times through all Eternity, among 
fuch various Courfes (how this can 


be) without fome Mind, Reafon and 
Counfel. And a little after this, — 


fpeaking of the Fixt Stars, he faith, 
But the perennial, and perpetual 
Courfes of thofe Stars, together with 
their admirable and incredible Con- 

ves flancy 
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francy declare a Divine Power and 
Mind to be im them. And this he 
takes to be fo plain a cafe, that he — 
_ that could not difcern it, he thinks — 
could difcern nothing. And then 
he thus concludes, Jz the Heavens 
then, there ts neither arty Chance, nor 
any Temerity, nor Error, or Vanity: 
but on the contrary, there is all Or= 
der, Truth or Exattuefs, Reafon and 
Confiancy. And fuch-things as are 
void of thefe are counterfeit, falfe, 
and full of Evvor. He therefore 
that thinks the admirable cocleftial Or- 
der, and imcredible Confancy, on 
which the Confervation and Good of 
all things depends, to be void of a 
Mind, he himfelf deferves to be ac- 
counted devoid of a Mind. Thus, 
with great Force and Reafon, Tully’s 
Storck rightly infers the Prefence and 
Concurrence of a Divine Being, and 
_ Power, from the Motions of the Hea- 
vens; only not being aware whe 
that 


— 


1 10 Tully’s Proof of a God. Book IV. 


that Being was, he erroneoufly ima- 
gines the Heavenly Bodies themfelves 
to have Divinity; and puts them 
therefore into the number of the 
Gods; which Errour is excellently re- 
futed by Lactantias in his Infizt. Di- 
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© nape. 
Lhe Confonancy of all the 
Globes im their Spherical 
Figure. 


==] AVING in the preceding 
‘| sf) Book manifefted the M- 
ee ea tions of the Earth and Hea- | 
===! vens to be the Contrivance 
and Work of GOD, I fhall enquire 

in 


& 
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in this, whether their Figure be of 
the fame kind, wifely fuited to the 
Motions, and in a word to the whole 
State and Convenience of the feveral 
Globes, fo as to manifeft ir felf to 
be the Work of GOD? 

Now as to the Migure; it is ob-. 
fervable in tlie firft place, that there 
is a great Confent therein, among 
all the Globes that fall under our 
view, and that is that they are all 
Spherical, or nearly fo, namely 
Spheroidal (a). Thus all the Fixe 
Stars, fo far as we are able to behold 
them, either with our naked eye, or 
our Glaffes.. Thus the Sun, and 
thus all its Planets, and thus the Se- 
condaries, or Moons accompanying 
Saturn, Jupiter, and our Earth. 
And although Venus, Mercury, and 
our Moon have Pha/fes, and appeat 


fometimes Falcated, fometimes Gib- 


aS ae 


! (a) See Phyfico-Theo). B.2. ch. 1. Note a 
5 bous 


2. 


\ 
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bous, and fometimes more or lefs 
round, and even Mars too, in its 
Quadratures; becomes Gibbofe; yet 
at fuch times as thefe Planets thew 
their full Phafes, they are found to be 
{pherical, and only lofe this Figure 
by virtue of their pofition to the 
Sun, to whom they owe their Light. 
And this Sphericity, or Rotundity 
is manifeft in our Moon, yea and in 
Venus (b) too ; in whofe greateft Fal- 
cations the dark part of their Globes 
may be perceived, exhibiting them- 


(b) What I have here affirmed of the Seconda- 
vy Light of Venus, 1 have beén called to an ac- 
count for, by an ingenious Aftronomer of my 
Acquaintance. But I particularly remember, 
that as I was viewing Venus fome Years ago, 
with a good 34 foot Glafs, when fhe was in her 
Perigee, and much horned, that I could fee the 
darkened part of her Globe, as we do that of the 
Moon {oon after her Change. And imagining that 
in the laft total Eclipfe of the Sun, the fame 
might be difcerned, I defired a very curious Ob- 
ferver that was with me, and look’d through an 
excellent Glafs, to take notice of it, who affirm- 
ed that he faw it very plainly. 


I {elves 
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felves under the appearance of a 
dull, and rufty colour. 

AwbD as this Spherical Figure 
holds in every of the Globes ata di- 
{tance from us, fo we may reafona- 
bly imagine our own Globe to be 
confonant to the reft. But indeed 
we have great reafon to conclude it 
to be fo from the Curvity of its Sha- 
dow in its Eclipfes of the Moon ; 
from the difcovery of new Conttel- 
lations in the Heavens, as we change 
our Hemifphere, and make approach- 
es towards either Pole; from the 
Surface of the Sea, which appears to 
be of this Figure, by our gradually 
difcerning far diftant Objects, Moun- 
tains, Towers, Sails of Ships, ©’c. 
the. parts of which are more and more 
feen, as we approach nearer and 
nearer to them: with other argu- 
ments to the fame purpofe, which I 
need not enumerate in a cafe now 
generally owned to be true, 

CHAP, 
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Cn pa LT, 
Of the Inequalities, or Hills 
and Vales obfervable in the 
Earth and Moon. 


| AVING in the preceding 

Chapter demonftrated the fe- 
veral Globes of the Univerfe to be 
Spherical, it is not to be underftood 
that thefe Globes are ftridily fo, bur 
an allowance is perhaps to be made 
for the difference between their 4- 
quatorial and Polar Diameters, be- 
fore fpoken of: but efpecially for 
thofe little and inconfiderable Ex- 
crefcences of the Hills, very mani- 
feftly difcernable in the Moon (c), as 


well 


(c) Every one that hath viewed the Mooz with 
but an ordinary Glafs, efpecially, when fhe is 
not round, may eafily perceive confiderable Un- 
2 evennefles 5, 
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well as in our own Globe; which I 
call little and inconfiderable, efpe= 
cially 


evenmefies; that fome parts are manifeftly higher 
and others lower. About the Quarters, divers 
bright golden Spots may be-feen in the fhaded 
part, at fome diftance from the enlighten’d part ; 
and thefe may be perceived to grow larger and 
brighter, as the fhady part turns more and more 
towards the Sun; till at laft you may fee all the 
intermediate Vallies between thofe Spots, and 
the other enlighten’d Parts. Alfo in divers parts 
of the Moon, efpecially {uch as border on the 
fhaded part, there may be obferved to be certain 
Holes or Pits, black, dark, or fhady, when the 
parts encompaffing them are illuftrious and bright: 
And this darknefs, as if under fome Mountain, 
lies always on the fide next the Sun, and gradu- 
ally goes off, as the Hole, Pit or Valley cum | 

more and more towards the Sun, till at laft the 
whole Valley is enlighten’d, and looks like a de- 
prefled ground in the Body of the Moon. All 
which things are manifeft Signals that the Moon’s 
Surface is not even and {mooth, but like that of 

the Earth, full of Hills and Vallevs. : 
Which opinion, although now well grounded 
on ocular demonftration, was as old or older 
than Plutarch’s days, who in his Book de Fucie 
in crbe Luna, at the beginning, cites it as Clear- 
chus’s opinion Einevas écomlesnas Gvor C ddwaaw a 
 paydans Oardorys—— 1. €. That what is called thé 
Face of the Moon, are the Images and Appearances 
0 
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cially thofe in the Earth, becaufe 
they are fo in proportion to the 
Earth’s Diameter ; as will appear by 
coming to particulars. The Dia- 
meter of the Terraqueous Globe I 
have fhewn in my Phy/1co-The ology (2) 
to be about 7935 Englifh Miles: but 
that of the Hills is no more than a 
few Miles. Sowdon in Caernarvon- 
Shire (the higheft Mountain in all our 
Ifand) is but 1247 yards (c); the 


Alps 


eee CEE SS SAS A ST 


of a great Sea in the Moon. And about the 
middle of that TraQ@ Te 4 Qoamephuoy tet) wedcw= 
Tov i.e. As to that Face which appears in the 
Moon: as our Earth hath certain large Bays; fo 
we conceive the Moon is over-fpread with large 
hollows and ruptures, coutaining Water, or a thick 
dark Air, into which the Sun-beams ave not able to 
enter, and fo no Reflexion is made by them. 

As to other matters in which the Earth and 
Moon feem to agree, as in Seas, and great colle- 
étions of Waters, an Atmofphere, oc. I fhall 
pafs them by here, as improper for this place. 

(6) Book 2£ Ch. 2. Note. ‘ | 

(c) In the Journal of the late ingenious Richard 
Townley, Efq; of Townley in Lancafbire, 1 find this 

Note upon Sept. 6. 1682. This day Mr. Adams 
, | I 3 called 


—— 
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Alps themfelves wilt about two Eng- 
lith Miles (¢7): nay the very Pzke of 
Zenarife, one of the higheft Ridges 
throughout the Globe (unlefs we ex- 
cept the high Mountains of Pers 


called by ‘fof? Acofia (e) Periacaca ; 


ee pe 


 conammnenmnesiieiatinenamesen? 


called here who is taking a Survey, &c. He told 
us that with vepeated trials he had found Snowdon- 
hill 1320 yards higher than the Highwater-mark, and 
that the Quickfil iluer ftood at the bottom at 29 Inches ; 
at the top of 25°96: So that 1320 gave 3’04. Then 
follows this Note, viz. Mr. Adams coming fince 
tels me, that the Height of Snowdon was but 
1247 yards, which gave 3704. 

The reafon of this difference of 73 yards, in 
the heighth of Swowdox, I take to be, that the 
firft meafure was made by Mr. Adams himfelf, 
the latter by Mr. Cafwell with Mr. Adams's Inftru- 
ments: and probably the former is the Height a- 
bove the Sea, the latter only above fome Plane. 

(d) Mr. Nic. Fatio told me that he had meafu- 
red the Height of the Montagne Mauditi, which is 

one of the higheft Ridges of the Alps, and that 
he found it to be 2000 French Toifes above the 
Lake of Geneva, which is equal to 12816 Englifh 
Feet, or 2 "42 Miles. 

(e) Acofta faith the Alps feemed to thefe Moun- 
tains he travelled over, but as ordinary Houfes 
to lofty Towers. Sce my Phy/ico-Theol, B, 1. ch. 3. 
Note 2. 


en ee 
. 


or 
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or that near St. Martha (f); ot 
thofe called the Andes (g); this 
Ridge (I fay) is computed to be but 
betweeen 3 and 4 Miles perpendicu- 
larly above the Sea (4). All which 
Eminences, compared with the Dia- 
meter, or Semidiameter of the Earth, 
is no more than asa particle of Dult 
is to a large Globe on which it re{teth. 

Anp fo likewife for the Mountains 
vifible in the Moon, although fome 


of them are of that height (2), as to 
: reflect 


oe cee 


(f) Capt. Dampier faith that he is of opinion 
thar the Hill near St. Martha is higher than the 
Pike of Tenariffe. Voyage round the World. p. 24. 

(g) OF the Audes of Chili and Peru, Capt. 
Dampier faith, Thefe are the higheft Mountains I 
ever fuw, far fupalfing the Pike of Tenariffe, or 
Santa Martha, aud I believe any Mountains in the 
World. Ibid. p.95- 

(b) See Dr. Hooke’s account of the Pike of the 
Tenariffe from his Friend Mr. G.T. who went 
to the top of it; at the end of his Lefdures con- 
cerning Springs. p-42. 

(i) By Kiccioli’s Meafures the Height of what 
he calls Mount Sinai, or St. Katherine’s Hill, is 
9 Bononian Miles, and that of Xaverins 12, bat 

I 4 according 
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TE AA OM cM. a 
refle& the Light of the Sun from 
their lofty Tops fome Days before 


ever 


EE Se emeas eens efeeteinipenintn | disease 


Seed 


! ice ne 
according to his corrections, the former is but 
8 25 Miles, the latter 11; Which at the rate 
of 6020 Eughjb Feet in a Bononign Mile, is a- 
bout 13 and 9 Engl Miles; an height fo great, 
confidering how much the Moon is lefs than the 
_ Earth, that I cannot but think that diligent per- 
fon was miftaken in his meaiures, and that the 
computations of Hevelivs are much the beft: who 
as he was as able as any man, and made more ac- 
curate and diligent Obfervations of the Muon’s 
Face, than moft men ever did; fo he was more 
likely to come neareft the truth, And by his 
reckoning, the higheft Hills in the Moon are but 
about three quarters of a German Mile ;and fome 
of them but feven fixteenths; and fome not above 
an Italian Mile. And confidering the Bulk of the 
Moon to that of the Earth, thefe are great Emi- 
nences for the Moou. | 
_ And as the Lunar Mountains are of fo prodigi- 
ous Heights, fo many of them are of great Ex- 
tent. Heveliws reckons the Liinar Taurws to teach 
to 170 German Miles; Mount Sepher 150; and 
the Lunar Apennine above 100 German Miles. 

The Way how to meafure the Height of the 
Mountains of the Moon, is not difficulr, nor un- 
certain; which is, by obferving the diftance be- 
tween the diftant golden Spots, at their firft ap- 
pearance (which are the tops of Hills) and the 
enlightened part of the Mooz, Which Diftance 
; ; may 
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ever it reacheth the Vallies beneath 
them, yet on the Moon’s Limb we 
can difcern nothing of them: but 
fo far from that, that, on the cdn- 
trary, the Edge through our beft 


frie, 
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may be computed by Miles, or any other equal 
parts, into which we can imagine the Moon’s 
Diameter divided. Thus in Fig.5. ARB isa 
patt of the Moon’s Circumference, one part of 
which AR is enlightened, the other part RB is 
in darknefs. Hi isa Mountain, whofe top His 
touched by the Sun-beams, fhining from S the — 
Sun to R, and reaching to H. Now fuppofing 
the Semidiameter of the Mooz RC, to be 274 
German Miles, according to Hevelius, the length 
of the Side R H (or Diftance between the Top 
_ of the Hill, and the Edge of the enlighten’d part) 
— will be found alfo to be a toth, 20th, or other 
part of that Semidiameter or Diameter ; or fome 
certain number of Miles. And then we have 
the two Sides RC, 274 Miles, and RH, and the 
right Angle included between them; by which, 
both the other Angles, and the Side C H, may 
be found by a common Cafe of Right-angled. 
Triangles. Out of which Side CH, deducting 
the Moon’s Semidiameter 274, there remaineth 
the Height of the Mountain Hi. Confult here 
Hevel, Selenogr. ch. 8. Galilaws Nunc. Sider. p. 14. 
Riccioli Almareft, L. 4. ¢.8, Schol. 


Glaffes 


ne 
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Glaffes looks like an even, fmooth, 
and uninterrupted Circle (&). 


ae 


eee 


(k) the Edge of the Moon, which I here mean, 
is that next the Sun; on which I could never 
perceive with my beft Glafles any the leaft Sign 
of a Mountain, but all to be exa@ly level and 
fmooth. Only indeed there are fome certain 
tranfient roughnefles and unevenneiles on the 
Limb caufed by Vapours, efpecially when the 
Moon is near the Horizon, and in windy, and 
fome other Weather. At which times, the Mo- 
tion of the Air and Vapours, makes a pretty Cif 
pation, and Rouling, like Waves on the Moon's 
Limb, which have the appearance of moving 
Mountains and Valleys. But on the oppofite 
Side, if the leaft portion of the darken’d part of 
ihe Moon, extends beyond the enlightened part, 
Mountains may very manifeltly be difcerned, ex- 
aGly refembling ours on the Earth. A few hours 
before and after the Full, I have with pleafure 
feen the appearance of confiderable Mountains 
and Bays. One of which Views, I have given 
in Fig. 6. which is the Moon’s appearance, foon 
after the Full, on Sept. 12. 1714. 

Thefe alone I conceive are the Mountains 
which the excellent Hevelias {peaks of in feveral 
places of his Selenography, particularly in his an- 
{wer to Bettina, and other Peripateticks, in Ch. 6. 
p- 143. who denied that Mountains could be in 
the Moon, as well as many other things difcovered 
now by the Telefcope. 


ALTHOUGH 
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AtTHoucH then vaft Mountains, 
when feen near at hand, feem to be 
very confiderable excrefcences of our 
Globe, yet fince they are little, when 
compared to the Globe ir felf, we 
may look upon our own, and all the 
reft of the Globes as if they were 
perfect Spheres, or at leaft Sphe- 
roids. And finding them to be 
fach, Jet us next enquire what rea- 
fon there is to imagine this their 
Form to have been the great CRE- 
ATOR?’s Work. 


\ Cap, 
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Cuap. IIL. 

The Umiverfality and Un- 
formity of the Figure of 
the feveral Globes of the 
Univerfeis a Sign of their 
being the Work of GOD, 
not of Chance or Necef- 
jity. : 


HEN we fee divers Pieces 

of curious Device and W ork-~ 
manfhip to bear the fame marks of 
Art, to have the fame matfterly 
firokes of Painting, Clock-work, 
Archite€ture, °c. we conclude with 
great reafon fuch Pieces were made — 
by the fame ‘fkilful Hand. So when 
we fee the fame commodious Sphe- 
rical Figure to be imparted to the 
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Earth and all the Heavenly Bodies, 
we have as good reafon to conclude 
them to be Pieces of the fame Hand, 
Contrivances'and Works of the fame 
fkilful Archite&. For if the Uni- 
verfe had been a Work of Chance, 
all the feveral Globes would have 
been of feveral Forms, one of this, 
another of a quite different Figure : 
one fquare, another multangular, a- 
nother long, and another of another 
fhape. Or if all the feveral Globes 
had been a work of Neceffity, and 
their Figure had been owing to the ~ 
natural Tendency, or Gravity of 
Matter, oz. that the felf-attracing 
Power of Matter did make all the 
Solids and Fluids of all the feveral 
Globes, as naturally run into a glo- 
bofe form, as a drop of Quickfilver 
doth: yer ftill we may demand, how 
came Matter by this fo commodious 
a Power? What made it affect fo 


proper 
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proper a Form but the infinite CRE- _ 

ATOR’s Frat? / 
Bur not to conteft that Point, 
but granting Gravity to be conge- 
nial and coeval with Matter, with- 
out enquiring how it came by that 
Power, and allowing that every 
Globe of the Univerfe had its Form — 
from the felf-attracting Power of its 
Matter, yet {till we have undeniable 
marks of Fival Caufes, of wife Order, 
and an over-ruling Power in the cafe. 
For let us imagine our Terraqueous 
Globe in its Chaotick ftate; all its 
Matter, every particle of it divided, 
and floating about, and ready, by its 
felf-attraction, to run together into 
its natural form, that of a Globe: 
In this hurly burly, this jumble of 
unguided Nature, made by Attraction 
only, a confufed globofe Mafs can 
be fuppofed to be formed; but with- 
out any order, without that conve- 
nient lodgment of its parts, as the 
necef- 


Chap. 3. wifely ordered. 127 


neceflities of an habitable World re- 
quire. But inftead of any fuch figns 
of diforder, or of Nature’s acting 
with an unguided Power, we have 
the clean contrary; all the Signals 
of a wife Contrivance, and excellent 
Art; as will appear in the following 
Chapter. | 


Cuap. IV. 

The Lerraqueous and other 
Globes appear to be the 
Work of GOD from the 
wife Difpofition of their 


Farts. : 


A. S the Earth, and all the other 
Globes would have been of 
various Forms, if they had been 
made by Chance, or would have 
been confufed Maffes, if made by 
6 : Nece/~ 
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Neceffity, according to the laft 
Chapter: fo in this I fhall fhew them 
to be the Work of a wife and a kind 
Agent, from the commodious ftru- 
ture and difpofition of their parts, 
fo far as we have any knowledge of 
them. Thus the Moon, hath great 
appearances of being no lefs com+ 
modioufly, than the Earth, divided 
into Hills and Valleys (as I have fet 
forth in the 2d Chapter ;) into Dry- 
lands, and great Collections of Wa- 
ters (a) and to be encompaffed with 

| an 
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(a) That there are Seas, or great Collections 
of Waters in the Mooz, is highly probable from 
the Moon’s Spots, which plainly feem to be Wa- 
ter on thefe two accounts, 1. Becaufe thofe 
Spots appear to be in ftrait and level long Planes, 
when viewed about the Moon’s Quarters, or at 
fuch times as one half of them are enlighten’d, 
the other half in darknefs. In this cafe, when 
we do not look directly upon the Planes, or fee 
them wholly enlighten’d, but view them in a 
manner fideways, their Surfaces look as the Sea 
doth, when we view it from the Shore, viz. a 
large level Plane: only we may now and then 
difcern a bright fhining part ftanding a little out 

6 of 
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an Atmofphere as we are (8).° So 
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of the latge Levels, which are, no doubt, cers 
tain Rocks or Iflands in the midft of thofe Seas: 
2. The Darknefs of thofe Spots, more than other 
parts of the Moon, is an argument they are Wa= | 
ter, or fome fuch like Fluid, which imbibes the 
Sun’s Rays more than harder Bodies, and doth 
not therefore fo vigoronfly refle& them as they 
do. Accordingly about the Moon’s Quarters, 
when thofe Spots, as I faid, have the Appea= 
rance of long Planes, we may obferve their edge 
- to be a kind of hazy Border, which grows dark- 
er and darker, as the Rays are more and more 
abforbed. | , 
- But indeed hard Bodies, if they have fmooth | 
furfaces, althotigh they refle& ftrongly ta one 
place, yet in other places they ate lefs vifible. 
Thus a Looking-glafs, a Diamond, ec. refle& 
- vigoroufly the Sun’s rays towards one part, {o 
as to dazle the eyes; but in.other parts they ap- 
pear of a dark, blackifh hue. Which by the 
bye, is the reafon why Jewellers grind their Di- 
amonds with many fides and angles, that theif 
Luitre may appear many ways. So Silver (as 
Galilzo obferves, Dial. 1.) when boiled only in 
Argol and Salt appears as white as Snow; but 
wherever itis burnifhed, it becomes obbfcure. And 
fo he tells us, rightly enough, the Moon would 
become invifible to us, if its furface was not 
tough, but fleek and {mooth. See alfo Hevelit 
Selenogr. ch.6. p. igi. 
_, (6) That there is an Atmofphere about the 
‘Moon; {ce Book 7. ch.3. Note x, 
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Jupiter although at fo great a Di- 
{tance frdm us, hath manifeftly, we 
fee, his lighter and darker parts ; 
his Belts and Spots darker than the 
reft of his Difk. Thefe Mr. Caffine 
(who longer viewed this Planet than 
any Body elfe) takes to be Canals - 
containing fome fluid matter, or 
Water, that more weakly refleéts the 
Sun’s Rays, than the other Parts of 
the Planet do, and that they have 
fome refemblance with what hap 

pens hereupon Earth. (c) For #f, faith 
he, one from on high, inthe Heavens, 
fhould fee the Earth in fome particu- 
lar fituations, the Sea, which encom- 
paffeth the Earth, would appear very 
like the great fouthern Belt that en- 
compalfeth the whole Globe of Jupi- 
ter: the Mediterranean Sea would 
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(c) Nouvelles Decouvertes de Jupiter ; par M. 
Caffint in the Memoires de Mathem. @ de Phyfique 
for January, 1692. 


make 
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make an appearance, not unlike thofe 
Belts which are iterrupted or broken, 
which we fee in this Planet: the o- 
ther Seas would make thofe great black 
Spots, which never alter at all: the 
Continents and Ifles would feem like 
thife bright Spots that are alfo per- 
manent: the Snows would make thofe 
glittering Sparkles {Brilliants} that 
from time to time difappear: the Flux 
and Reflux of the Ocean, and thofe 
great laundatins that happen fome- 
times here, would occafion other Spots 
to appear and difappear: the Moon 
would refemble one of \upiter’s Satel- 
lites: 7 fine, the Clouds of our At- 
mofphere would refemble thofe broken 
interrupted Belts, and thofe tranfitory 
Spots, which often change their Size 
and Figure, and have Motions of dif- 
ferent velocities. 

Tuus that ingenious and curious 
Obferver. According to whofe, not 
improbable opinion, this Planet Ju- 

K 2 piter 
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puter hath all its parts orderly placed, 


as is here upon Earth. 

Anxpv fo for the reft of the Pla- 
nets, whofe Faces exhibit different 
appearances, of brighter and darker 
parts, as Mars and Venus particularly — 
do (d), it is highly probable that 
thefe may be fuch a diftribution, fach’ | 
an allotment of Parts, as thofe in © 
—“Fupier, and which are more plainly 
~vifible in our own Globe. 

W uicH brings me to fpeak par- 
ticularly of our own Globe, of which 
we have a nearer View, and can plain-— 
ly fee the footfteps of Divine Provi- 
dence, in the wife and orderly Difpo- 
fition of all its parts; which are fo 
diftributed, fo placed, as may beft 
minifter to the feveral ufes and con- . 
veniences of an habitable World. 
Thus for inftance, the two grand 
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parts, the Solids, and the Fluids of 
the Terraqueous Globe, inftead of 
being jumbled into one Mafs, are 
admirably parted, and as nicely laid 
in proper places. The Earth depo- 
fited in ufeful Strata; fome for the 
fervice of the Vegetable Kingdom ; 
fomte for the generation and nourifh- 
ment of Minerals and Metals; fome 
for that of Stones and Foffils; and 
fome for the {weetening and con- 
veyance of the Waters. And here - 
it is remarkable, and an argument 
of a wife defign and appointment, 
That all thofe feveral S¢vaza, or Beds, 
are lodged at proper and convenient 
Depths, and Diftances from the Sur- 
face; that for Vegetables, the up- 
permoft, for every Man to culti- 
vate; and this divided into various 
Soils, and Moulds, for all the vari- 
eties of Trees and Plants; thofe 
Strata that contain the Minerals, 
Metals, and Foffils, at fuch depths, 
: K 3 as 
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as to be out of the way, when they 
may encumber, or hurt us; but may 
be come at by us, when we have 
occafion for them. And as for thofe 
Strata that convey the {weet waters (¢) 
it is very remarkable, that they are 
fo univerfal, in all, or moft parts — 
of the World, that they confilt of 
fuch proper previous matter ; that 
they remain fo diftine& Fodk and 
unmixed with the other Strata; and 
that they lie at fuch due depths, as 
either to break out into Fountains, or 
to be dug into, for Wells. But I 
{hall not enlarge on thefe matters, 

having f{poken of them elfewhere. | 


Anp as this fo commodious a 


 diftribution of the Earth, fo thar’ of 


the Waters, is a manifeft demonttra- 
tion of the concern of a wife Agent, 
although we fhould afcribe all that is 
poflible to the neceffities of Nature 
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(¢) See P byfico-Theol. Book 3. ch. 2. 
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in the formation of the World. For 
the Waters, if we obferve them well, 
are accurately difperfed, and lodged 
about the world, for the proper offices 
thereof, in Seas, in Lakes, in Ri- 
vers, in Fountains, to fatishe the 
Thirft of Animals, to afford them 
fome part of their Food, and to mi- 
nifter abundant fupplies of Vapours 
for the Clouds, the Rains, and 
Winds: which Supplies muft either 
have failed, or been too abundant, 
or have been attended with fome or 
other great inconvenience, without 
fach a commodious intermixture of 
the Land and Waters. 

“Tus Swaywyi, as the LXX 
tranflate it, this orderly gathermg to- 
gether of the Waters, 1s implied in 
Mofes’s relation of this branch of 
‘the Creation, Gen. 1. 9. And God 
faid, Let the Waters under the hea- 
ven be gathered together unto one place. 
Where the Hebrew word lkkavz, 
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denotes a regular and orderly gathe- 
ring of the Waters, as if their Al- 
lorment had been made, their Re- 
ceptacles had been marked out by a 
Rule, or a Plumb-line, by the CRE- 
ATOR’s frat. . 

Tus it is demonftratively plain, 
that the Earth and Waters were laid 
by a wife Hand; and therefore what- 


ever concern Nature might have in 


giving a Spherical Figure to our 


Globe, yet was the CREATOR the | 


principal Agent, the grand Mana- 
ger of the matter. : 


Cu AD, 
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The Convenience and Necef- 
[ity of a Spharical Figure 
to the Good of the Globes, 


is an argument they were 


the Work of GOD. 


ESIDES the orderly and com- 
B modious placing the Parts of 
the feveral Globes, fpoken of in the 
laft Chapter, there are ftill other 
- reafons to afcribe the Sphericiry of 
our own and the other Globes to a 
wife Agent. For befides that this - 
Figure is the moft agreeable to a 
World, as being the moft capacious ; 
and the moft agreeable to a Mafs in 
Motion, as being at a due diftance 
from the center of Motion and Gra- 
vity; fo without this Figure there 

: could 
4 
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could have been no fuch comfortable, 
and agreeable alternations of Day 
and Night, of Heat and Cold, as 
now there are, but fome parts muft 
have been, for too long a time, fkreen- 
ed from the kindly approaches of 
the Sun and Moon, and confequent- 
ly have lain under too long and un- 
comfortable a Darknefs, and been 
chilled with miferable Cold. And 
as to our own Globe, the Winds 
could not have given thofe kindly, 
and falutiferous agitations to the air, 
- asthey do, but they muft have been 
too much retarded, if not. wholly 
ftopp’d by the exorbitant angles, and 
jettings out of other Figures. And 
laftly, the Waters, which I fhewed 
to be well intermixed with Dry- 
Land, would have had intolerable 
Confluences; one part too much, 
another none at all; no Vapours, 
no Fountains, no Rivers: fo that 
inftead of an habitable, well ftocked 
world, 
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world, far the greareft part would 
have been either a Defart, or an un- 

neceflary Confluence of Water. 
Tuus having made it evident, 
that particularly our own Globe re- 
ceived ics Figure by the direction of 
the infinitely wife Architect of all 
things: we have reafon, had we none 
befides, to conclude the fame of all 
the reft of the Globes of the Uni- 
verfe, inafmuch as they agree with 
ours in other things as well as in 
their Figure, fo far as we have any 
knowledge of them, and their State. 
Thus the Planets of the Solar Sy- 
fteme, have their Light from the 
Sun as well as we; they turn round 
on their own Axes, and revolve 
round the Sun, and confequently 
have their Days and Nights, their 
Summers and Winters, as well as we; 
they have their Hills and Vallies, as 
I faid, their Land and Waters, by 
all the Signs that may be, as well as 
We 5 
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we; and therefore agreeing with our 
Globe in fo many of thofe very 
things, wherein their Figure is con- 
cerned, had we none of thofe Rea- 
fons I have already mentioned, there 
would however be great reafon to pre- 
fume the fame thing of them, as of 
our Earth, wz. that they received 
their Figure from the fame wife 
CREATOR, and that (were we 
near enough to behold them) they 
have as manifeft Signals of it as we. 


Re. 
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Altrachion or Gravity 


Terraqueous, and the other Globes. 
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Grwisiik 
The U fefulnefs of Attraction 
inthe Production and Pre- 
fervation of the Figure of 
the Earth, andthe Defcent 
of Heavy Bodies. : 


S35 4VING in the two laft 
Abe PL Books treated of the Mo- 
BUSSE) tions and Figure of the 
— Globes, I fhall in this con- 
fider their Gravity or Attraciua, 
| which 


- 
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which according to the modern Phi- 
lofophy (which hath great reafon 
and probability on its fide) hath a 
great agency in both thefe matters, 
both in effeting and preferving the 
Figure of the Globes, and govern- 
_ ing their Motion, 

As to the agency of the natural 
Attraction of matter, in the produéti- 
on and prefervation of a {phzrical Fi- 
gure, as that of the feveral Globes is, 
befides what hath been before fuppo- 
fed, it may be collected from the {fphz- 
tical Figure which moft Fluids take, 
when there is no obftacle to hinder 
their doing fo. Thus I have faid Quzck- 
filver manifeftly doth, efpecially in 
{mall drops or quantities; in which 
cafe their own felf-attra@ing power, 
is equal to, or exceeds that of the 
Earth: fo doth Lead, and other Me- 
tals, when in fluxion (a); fo doth Wa- 


ter, 


(2) This is very manifeft from the making of 
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ter, Oyl, and in fhore all Liquids, 
which run nearly into a fpberical 
form, when hung on a {mall far- 
face; as at the Point of a Pin; or 
into an hemifphzrical Figure, on a 
broader furface; their Self-Arcraai- 
on caufing the former, as that of 
the Earth and the furface on which 
they lye doth the latter. Thefe 
Phenomena have indeed been af- 
{cribed to divers Caufes, molt of 
them probable enough, except the 
Preflure of the incumbent Air: but 
this is manifeftly not the true Caufe, 
by reafon the cafe is the very fame 
in the 4ir-Pump (when the Preffure 
is taken off) as in the free Air; and 
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Shot. The way of doing which, is by running 
the melted Lead through a Ladle full of holes 
into cold water. In doing which they take care, 
their Lead be not too hot, becaufe the globules 
would then fly to pieces, nor too cold, becaufe 
it would then be long and have tails; but ina 
due temper it turns round. They put Orpiment 
into their Lead, when they mele and prepare it 
for Shot. | ee 

therefore 
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therefore fome other Caufe is to be 
found: and what more probable, or 
fo probable, as this of Gravity or At- 
traction, which manifeitly exerts it= 
felf in fome, and is highly probable 
in all material things? (4) In the 
Earth ic felf there is manifeftly fach 
a thing as Gravity, which might as 
well be the natural Caufe of the Sphz- 
ticity of our Globe, as it is in that of 
leffer Maffes, but then as I demon- 
{trated in the laft Book, it is alfo e- 
vident, that an over-ruling Power, 
and a wife Providence, not only gave | 
‘Matter this Gravitating Power, but 
guided and managed it in the forma- 
tion of the World. 

AND now upon Suppofition that 
Gravity had any thing to do in the 
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(b) For the Proof of this I fhall refer to Sir 
Ifaac Newton's Opticks, Quaft.31. of the fecond 
Edition, and in his Primcipia in many places, 
particularly L.3. Prop.5, 6,7: 


produ- 


Chap. o 


produdtion of this Spherical Figure 
I am {peaking of; the fame it mult 
have alfo in the confervation of that 
Figure. For. the fame Power it ex- 
erted at firft, it retains ftill; which 
is as neceffary ftill to the preventing 
and obviating all extravagant Excur4 
fions, and Deviations from that Fi- 
gure, which may happen through 
_ extraordinary Commotions and Con 
vulfions in any of the Globes; fuch 
as Earthquakes are, and other fuch 
like furious Concuffions: and Emo- 
tions that fometimes befall our own 
Globe; ; | 
Burt leaving thefe conjectural 
matters, let us come to 4 more e- 
-vident Benefit of Gravity, and that 
is the natural Tendency of all Bo- 
dies to the Center of the Globe: 
This is very manifeft in our own 
Globe. For whatfoever the De- 
cays ate among earthly things; 
howfoever their Forms are changed, 
. |e yet 


the Globes entire, tag 


we 


146 Gravity preferves, &c. Book VI. 


yet their Matter remaineth entire, 
and returneth again to its grand Pa- 
rent the Earth: or to put it in So- 
lomon’s Words, Eccl.1.4.. One ge= 


neration paffeth away, and another 


generation cometh: but the earth a- 
bideth for ever. 

Anp an admirable provifion this 
is for the perpetuity of the Globe, 
and to continue the State and Habi- 
tabiliry thereof throughout all ages, 
which would otherwife wafte and de- 


eay, orrun into the moft irreparable — 


and pernicious diforders. 


Cuap, 
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The Guard which Gravtty 
affords againft the Gentri- 
fugal Force of the feveral 
Globes. 


BD ges a fuppofition that .e- 
very of the Globes revolves 
round its own Axis (which I have 
fufficiently proved in the Fourth 
Book) we fhall find, befides the Be- 
nefits already {pecified, another very 
great ufe of Gravity to the Good, 
yea the very Exiftence of our own 
and the other Globes, and that is 
the prefervation of their Integrity 
again{t the Centrifugal Force of this 
their Revolution, or Diurnal Mo- 
tion. For without fuch a Band, as 
Gravity, to keep their parts cogecher, 

L2 the 
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the whirling about of thofe Globes. 
would fhatter them into pieces, atid 
diffipate them abroad into the circum- 
ambient fpace. Thus muift it needs 
befall our own Globe, which whirls 
about at the rate of above 1000 Miles 
an hour (a), and is compofed of 
Earth and Water, materials of much 
too loofe a texture, to’ prevent the 
difipation, which the Centrifugal 
Farce of fuch a Rotation mutt necel- 
farily occafion, about the A:quatorial 
patts; a Rotation that would as ea- 
fily throw off the parts of the Earth, 
efpecially the Waters, as the whirl- 
ing round of a Wheel or a Globe, 
would the loofe Duft and Water 
lodged thereon. But by reafon the 


Gravitating Power exceeds the Cen- 
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(a) The Diameter of the Earth being 7967.7 
Miles, according to B.1r. Ch.2. Notes. the 
Ambit thereof is 25031,4 Miles, which being 
divided into 24 hours makes the Revolution to 
be at the rate of 1043 Miles an hour. | | 


| srifugal : 
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trifugal as 2174 exceeds 7.54064 (b) - 
that is above 288 times, therefore 
all parts lye quiet and fecure in their 
refpective places, and enjoy all the 
benefits, which I {hewed do accom- 
pany this Motion, without any diftur- 
bance from it. 

- Tuus is our own Globe guarded 
by its Gravity againtt the Centrifugal 
Force of its Rotation. But this is 
far more remarkable in fome of the 
other Globes. Thus particularly in 
the Sun, whofe Ambit is, 2582873 
miles, ang whirls round once in a- 
bout 25 = days, and confequently 
doth avatae at the rate of 4262 
pails an hour (c), which is above 

four 
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(t) This is the proportion or nearly fo, of the 
Gravitating to the Centrifugal Force of the Earth 
under the Equator, as may be computed from 
Sit Lfaac Newton’s Princip. L. 3. Prop. 19. 

(c) The Sun’s Diameter being 822148 miles, 
the Numbers here affigned will naturally fol- 
low. 


AS. ta the Sun's Gravity or Attraftive Power — 
LL 3 it 
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four times as faft as the Earth; this 
in a little time would endanger its 
diffipation without fuch a provifion 
as Gravity is. 

Burt what is this to the Centri- 
fugal Force of Fupiter? whofe Bulk 
far exceeds our terraqueous Ball, and 
whofe Rotation is performed in lefs . 
than half the time. But from 4 
computation of particulars we fhall 
better eftimate the matter. The 
Diameter of Fupiter being 120653. 
miles, its Circumference is 379045 
miles: which revolving «round in 
lefs than ten hours, is at the rate of - 
38159 (2) miles an hour at its £- 
quator. And if the Denfity of eve-— 

| ry 
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ry Planet be proportional to its Di- 
{tance from the Sun, as is now with 


great reafon imagined, that is, if 


thofe Planets neareft the Sun, as 
Mercury and Venus ate proportio- 

mably denfer than thofe more re-— 
mote, as Fupiter and Saturn; then 
is the Globe of ‘Jupiter of a laxer 
texture than ours is, and in fo much 
the greater danger therefore of be- 


ing whirl’d to pieces by fo rapid a 


Motion, as that Planet manifeftly 
hath, were not its parts kept clofe 
together, and fedate, by fuch a Band 
as Gravity (e) is. 
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Revolution in an hour is by the Logarithms 
thus. 


596 minutes 2.775 2463 
379045 mules §.5786912 
; 360 minures I 7781S 1Z 
7:35 98425 

38159 miles 4.5815 962 


(ec) The Proportion of ‘fupiter’s, or any other 
Planets, or the Sun's Gravity, to theit Centrifugal 
, 4 Force 


, 
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Force may be computed from the moft fagacious 
Sir aac Newton's Prigcip. L. 3. Prop.8. & 19, 
But the before commended Savilian Profeffor , 
fuggeited to me this eafier, and quicker Rule, 
for fuch Planets as have Satellites, viz. The Pro- 
ortion of the Centrifugal to the Centripetal Force, 
or Gravity of any Planet at its Surface, u compound- 
ed of the Ratio which the Cubi of the Semidiameter 
of the Planet hath to the Cube of the Diftance of 
any of its Satellites from the Center of that Planet ; 
and the Ratio which the Square of the Satellites Pe- 
viodick time hath to the Square of the Periodick time 
of the Planets Revolution. ‘Thus for inftance, the 
diftance of Sfupiter’s outermoft Satellite being 
253 Semidiameters of Fupiter , and its Period 
76 days, 16 hours, 32 minutes, or 24032 mi- 
nutes, and ‘Sfupiter’s Revolution 526 minutes; 
we fhall find the Gravity in Fupiter’s Surface to 
be to his Centrifugal Force in his Equator, as ¢ 


to 9,96 


Ghap. 3a | et A 153 


ahr ee hp hr ri i i i i 


Onnv iia 1 Sid 
Of the Power and Ufefulnefs 
of Gravity to retain the 
Planets in ther Orbits. 


OR a Conclufion of this fixth 
Book, I fhall take notice of 

one more remarkable benefit of Gra- 
vity, which is grounded upon the 
{uppofition of the truth of the Vew- 
tonian P hilofophy ; which hath fo good 
Grounds, and great Reafon, I might 
fay Demonftrations on its fide, par- 
ticularly in this matter, that admit- 
ting of it here, we'fhall difcover a- 
nother admirable Work of the Crea- 
tion, and that is, the preventing 
the Evagation of the Planets, and | 
the accurate retaining them within 
the due Bounds of their Orbits. Thar 
| | this 

4 
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this is done by Gravity, and that 
Gravity and Motion folve in the 
moft complete manner, all the Phe- 
nomena of the Planetary Motions 
both Primary and Secondary, is a- 
bundantly made out by the wonder- 
ful Sagacity of the great Sir //aac 
Newton ; as may be feen in his Prin- 
cipia. : 
But before I come to the par- 
ticular agency of Gravity, it willbe - 
neceflary to premife fomething con- 
cerning its Nature, and fome of its 
Properties, wz. That Gravity is not 
terminated at the Surface, but reaches 
to the very Center, and is extend- 
ed to immenfe diftances all round 
the Centers of all the Globes: By 
which means, the cceleftial Bodies 
are enabled to have Syftems of lef- 
fer Globes revolving about them. 
For had the Force of Gravity de- 
termined at, or near the Surface (as 
ic might have done, if. intended 
only 


15j 
only for the Confervation of the 
Globes) in this cafe, all the Bodies 
that were put in Motion, and that 
were to pafs at fome diftance from 
them, would move on in a ftrait, 
not curved line, and be loft in the 
ereat Abyfs of Space. But the all- 
wife CREATOR hath, in his firft 
Produétion of Matter, beftowed up- 
on it fach a Property, as that every’ 
Particle thereof hath a Tendency 
towards every other Particle. From 
whence it comes to pafs that every 
Body hath a Gravitating Power ac- 
cording to the folid Content, or 
real Quantity of its Matter, and not 
according to its Superficies, or Ex- 
tenfion. 

Anp this Gravity of all Bodies 
is obferved, manifeftly to decreafe 
in ght of the fquare of their 
Diftances reciprocally; that is, at 
twice their diftance the Force is but 
one fourth of what it was ata fingle 
ee ars’ oy VOR SCD ae a ; diftance ; 
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diftance; and but a ninth, at thrice 
the diftance, &'c. 

Tuat this is fo, is abundantly 
proved by the laft commended Au- 
thor; who by eftablifhing this one 
Principle in Philofophy, hath fully 
explain’d the Sy{teme of the World, 
fo far as relates tous, and to all the 
reft of the Planets, that regard the 
Sun as a Center, both Primary and 
Secondary. 

Wat the Caufe of Gravity is, 
Sis L/aae Newton doth not pretend 
eo aflign, his Defign being not to en- 
gage himfelf in framing Hypothe/es, — 
but to explain the Phenomena by 
Experiments only, and to raife his 
noble Superftrudture upon them, 
And therefore, although the mat- 
ters of FaG, and the Final Caufes 
are evident, I will not venture to 
fay how it comes to pafs, that Bo- 

dies act at fuch immenfe Diftances 
ypon ane another ; but chufe rather 
cto 
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_ to acquiefce in adoring the Wifdom — 
- and Power of the GREAT AU- 
THOR of all things, who hath in- 
fpirited the Materials of which the 
World confifts, with fuch an aétive 
quality, as ferves not only to pre- 
ferve the Globes themfelves entire, 
but to enable them to revolve about 
their luminous Center (from whence 
they have their Light and Heat) in 
Orbs that are the moft commodious, 
and alfo fixt and permanent. 

Havine thus premifed what 
was neceffary for the underftanding 
the Nature and Properties of Gra-. 
vity, 1 fhall proceed to confider its 
agency in the Planetary Motions. 
And here we have divers things ; 
which plainly demonftrate thefe Mo- 
tions to be no matters of Chance, 
but the Works of an infinitely Kn, 
as well as Omnipotent and Allwife 
Avent. 


J HAVE 
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I nave already in Book 4. Ch. 2. 
taken notice, of the Motion of the 
Planets, being made, not in Lines 
tending from the Center to the Cir- 
cumference, or very obliquely there- 
to, but acrofs, or nearly perpendi- 
cular to the Radi. Alfo that the 
Motions, and Orbits of the Planets, 
do not tend contrary ways, or much 
interfere with one another. ‘That 
therefore which I fhall {peak of here, 
concerning the Planetary Motions 
being the Work of God, will be on- 
ly fo far as Gravity is therein con- 
cerned. And 

1. Ir was a very notable provifion 
to prevent the Evagation of the Pla- 
nets, and to keep them within their 
due and proper Bounds, to bridle 
and detain them with Gravity, as_ 
with fo many Reins and Bridles. 
For as the natural tendency of all 
impreft Motion is in ftrait Lines, fo 
when Motion was given to the Pla- 


nets, 
% 
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nets, this Motion (altho’ as I {aid it 
was artificially made, perpendicu- 
larly to the Radi, yet) would car 
ry them quite away in their Tan- 
gents, fo that they would never re- 
turn again. But being thus detain’d 
by Gravity, another admirable pro- 
vifion is that, 2. They are moved 
— in Orbs: Which Orbs are formed 
‘of a Motion compounded of this 
Rectilinear Impulfe, impreft upon 
the Planets, and the tendency of 
their Gravity to their Centers. In 
which Motion a third thing very re- 
markable is, That the Impulfe or 
Velocity which is imparted by the 
Firft Mover to every Planet, and the 
Gravity of each Planet, are fo near- 
ly equal to what is required to make 
a Body defcribe a Circle, that the 
Orbits of the Planets are not very 
Eccentrical, but nearly Circular. As 
is particularly remarkable in Ve- 
mus, and the Egrth ; and more e- 
Sah oe TGC aly 
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{pecially in the whole Syfteme of fu- 
piter’s Satellites. And an admirable 
Work this is. For fhould the Velo- 
city of any Planet be double to what 
would make it move in a Circle, 
the Planet would go away 2 mfr- 
nitum, without ever returning again 
in any Orb whatfoever. Or fhould 
one half of the Velocity be taken _ 
away, the Planet would defcend ob-- 
liquely towards the Sun, until it be- 
came four times nearer the Sun than 
before; and then afcend again to its 
former place, defcribing a very ec- 
centrical Orb. And by afcending 
and defcending alternately, it would 
be heated fixteen times more at one 
time than another.. Which uneven 
~ Heat would make the Planer unfit 
for Habitation. And the fame thing 
would happen, if the determination 
of its Motion fhould be altered, fo 
as to become very oblique to the 
Radius, diawn from the Planet to the 
wiicioog! Sun; 
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Sun, But thefe things being accu- 
rately adjufted, and contempered; 
make the whole Syfteme to be a 
work of incomparable Convenience 
and Beauty ; a Work the beft con- 
trived for the Benefit of the World’s 
Inhabitants, and to fet forth the 
Curiofity and Skill of the infinite 
Workman. mr Oki : : 

Ir is manifeft therefore that the 
Syfteme of the Planets is not to be 
_reckon’d a matter of Chance, or 2 
thing owing toa Nece/ffity of Nature; 
but the Work of a kind and wife A- 
gent. And that this is fo, will be. 
farther manifeft from the cafe of 
Comets, whofe Motions, Direétions 
and Orbs being utterly different from 
thofe of the Planets, demonftrate 
the Planetary Syfteme to have been 
modelled by Counfel, and not by a 
Neceffity of Nature, or left to Chance. 
For as for the Motion of Comets, it 
is fo far from being always the fame 

\ way; 
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pari t on enn vse methinks pe na 
way, that they move fometimes con- 
trary to one another. And as for 
their Planes and Directions, they lie 
every way. And as for their Orbs, 
they are exceedingly eccentrical. 
And by the bye, this Eccentricity 
is an admirable Contrivance of the 
CREATOR, to prevent the Co- 
mets from difturbing either the Pla- 
nets, or one another, by their mu- 
tual Attractions. For by this means, 
they have a large and fuflicient room 
to revolve in; and by afcending to 
very great heights, above the Sy{teme 
of the Planets, and {pending almoft 
all their time in the remote regions 
of the Univerfe, at vaft Diftances 
both from the Planets, and from 
one another, they do not incom- 
mode either the Planets, or them- 
felves; as otherwife they would have 
done, fhould they have moved in 
the fame: Plane with the Planets. — 
For had they done fo, they would 

have 
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have been apt fometimes to have 
come too near the Planets, and 
have difturb’d their Motions, and 
perhaps have dafhed upon them al- 
fo. But all thefe Circumftances are 
fo well adjufted, and fo wifely re- 
gulated by the Divine Providence, 
that the Syfteme could not have been: 
better contrived, either for Conve- 
nience or Beauty. 

Awnb now upon this highly pro- 
bable, I may fay phyfically certain, 
Theory, of Gravity acting in the 
Motion of the Globes, we have a« 
nother exquifite Nicety in the works 
of the Creation, that juftly deferves 
the greateft admiration and praife. 
_ That among fo many immenfe, 
moving Mafles, they fhould all ob- 
ferve their due Bounds, keep the 
moft proper Paths appointed for 
their convenience and good, and 
at all times anfwer the great Ends to 

M 2 which 
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which they minifter in the Crea- 
tion. Particularly that the Habsta- 
ble Globes fhould always remain at 
fuch due Diftances, and move in 
fuch proper Orbits, as are beft for 
them. And that the Comets too, 
fhould at the fame time pafs in 
Paths utterly different, but yet fuch 
in all probability, as may render 
them alfo of very great ufe to fome 
or other parts of the World; whe- 
ther we look upon them as places 
of Forment (as hath been faid) or 
Bodies appointed for the Refrefh- 
ment and Recruit of the Sun, or a- 
ny of his Planets, as Sir J/aac New- 
ton conjectureth in his Priaczp. L. 3. 
_ Prop. 41 & 42. 

Anp now from the confideration 
of what I have fhewn in this fixth © 
Book, to be either highly probable, 
or very certain, concerning Gravity, — 
we have another manifeft demon- 

tration 


{tration of the infinite CREATOR’s 
Wifdom and Care, and another co- 
gent argument to excite the highelt 
Veneration and Praife in his Crea- 
tures. 
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BOOK VIL 


‘Of the Provision made for 


LIGHT and HEAT 
Throughout the Universe. 


PREP MEMMNMMMNIGIN 


. (RC gap tk. 
Of the Light and Heat of the 
Fixt Stars and Sun. 


Sea y Light and Heat are two 
Zee of the moft ufeful things 

geavos in the Univerfe, fo the 
Sah ier % infinitely wife and kind 
CREATOR hath made an excellent 
Provifion for thefe things, in all pro- 
— bability, 
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bability, for every Globe throughout 
the Univerfe, but particularly for 
thofe of our own Syfteme. For it is 
very manifeft, that every Globe we 
fee, doth fhine with its own native, 
or with borrowed Light. Even all 
thofe immenfe Bodies at the greateft 
diftance from us, the Fixt Stars, 
which I have before faid, are proba- 
bly fo many Suns, it is Light they 
manifeftly dart as far as to our fo 
diftant Globe, as well as what they 
emit for the enlightening, warming, 
and cherifhing their own refpective 
Planets. | 
Bur I thall forbear to launch out 
into thofe conjectural matters, and 
{hall come nearer home, into our own 
Syfteme, where we have enough to 
entertain our Eye, to captivate our 
Thoughts, and to excite our high- 
~ eft admiration of thefe magnificent 
works of God; whether we furvey 
the great Fountain it felf of our 
M 4_ Lighe 
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Light and Heat, the Sun; its due 
Pofition, and its wonderful ufe to 
its Planets; and the incomparable ~ 
Provifions that are made to fupply 
its abfence and greater diftancesfrom 
them. : 

Awnp in the firft place, as to the 
Sun jt felf; what Power is there that 
the moft extravagant Fancy can 
imagine to it felf, that could ever 
be able to make fo prodigious a Mafs 
of Fire as the Sun is, but only the 
Power of God's Almighty Hand! A 
Body of fo immenfe a Bulk, as1 have 
{hewn it is, and of fuch an exceflive 
_ Heat, that no greater a number of 
its Rays, than what fall within the 
compals of a two, or three inch 
Burning-Grafs, fhall actually burn; 
and what fall within the compafs of — 
“not many feet, fhall far exceed the 
ftrongeft culinary Fire ia the Earth ; 
as is manifeft from its almoft inftan- 
taneous burning, and vitrifying the 

; — taolk 
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moft obdurate, incombutftible Bodies, 
fuch as not only green Wood, and 
white Bodies, but alfo Stones, Bricks, 
Metals, yea Gold it felf (the hard- 
eft of all Metals to be wrought upon 
by Fire) which yet is'melted down 
in a few minutes (a). 

: Tuus 


(a) The famous Burning-Concave at Lyons, of 
30 Inches Diameter, and others in France and 
Germany, of greater breadths, have been celebra- 
ted for their Feats in burning, calcining and vi- 
trifying, both metallick and other Bodies. But 
I queftion whether any of them have come u 
to the Burning Inftrument contrived by, a 
made for Sir I/aac Newton, and by him prefent- 
ed to the Royal-Society. It confifts of 7 Con- 
cave foiled Glaffes, each of them 12 Inches Di- 
ameter, which are all fo placed, as to have their 
Foci concur in one point. By which means the 
Heat is fo increafed, as in a furprizing Manner 
to perform the Feats here mentioned, and many 
others furpaffing them. 

_ Having mentioned thefe Burning-Concaves, it 
may be of ufe for the cheap trying of Experi- 
ments, to take notice of what was related to me 
by a Perfon of very high Quality: who doing 
me the honour to talk with me abont {uch Con- 
gaves, told me, that in Germany one Mr, Cxhern- 
ts ee baufens 


al 
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Tuus the infinite Power and Wif- 
dom of GOD, appear in the appoint- 
ment, and make of that immenfe 
Body of Fire, the Sun; a Mafs won- 
derful, and worthy of its Maker, 
whether we confider its immenfity, 
its exceffive Heat, or its abfolute ne- 
ceflity, and great ufe to us, and to 
all the reft of its Syfteme. But we 
fhall find yet farther Evidences of 
the great CREATOR ’s work in the 
following Chapter. 
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baufen, a Silefan Gentleman, made divers very 
large Concaves with Pafte-board; which were co- 
vered over with a kind of Pafte or Foil, that 
ftrongly refle&ed the Suns Rays. But what their 
Power was, he did not fee. 


CHAP. 
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SERMERY ARH ERP RH BILGE 


Crap. II. 


Of the due Pofition and Di- 
ftance of the Sun and its 
Planets. 


S the infinite Power and Wit 
dom of God appears in the 
appointment and make of the Sun, 
according to the preceding Chapter ; 
fo in this I fhall demonftrate the 
fame, from the due Pofition of the 
Sun among his Planets, and his due 
- Diftance from each of them. 

Now here we may take it for 
granted, that the Sun is the Fountain 
of the Light and Heat of all the 
Planets, not only of the Earth, but 
_ of the other Planets, that move ei- 
_ ther about the Sun, or the Earth. 
But whether the Sun be placed in the 


, Center 
3 
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Center of its Syfteme, or the Earth 
be fo, is of no great confequence 
here to enquire. But I have all a- 
long fuppofed the former to be the 
moft probable Hypothefis, and it 
feems to be ftill more fo, from the 
confideration we are now upon, 
concerning the community of its 
Light and Heat to all the Planets. 
For fince it is manifeft, that what 
Light and Heat the Planets have, 
they receive from the Sun, it is far 
more likely that this their Fountain 
of Light, and Heat, is placed in the 
common Center of them, and that 
they move round about it, rather 
than it about them. | 

But be it fo, or not fo, it is how- 
ever very certain, that all the Pla- 
nets are placed at fuch a due, and pro- 
per Diftance, from the Sun, that they 
receive the beneficial Rays thereof, 
in a due manner and proportion. 
There is no great reafon to gg 
OF 
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of this, among the Planets that are 
at greater or lefler Diftances from 
the Sun than we, becaufe we find fo 
noble and folemn an Apparatus, an- 
'{werable to their Diftances from the 
Sun, which I intend to {peak of | 
hereafter. But as for our own ter- 
raqueous Globe, we have fufficienc 
fignals of the great care and counfel, 
that have been ufed in the due Pofi- 
tion, and Diftance thereof from the 
Sun. For as to its Pofition to the 
Sun, I have heretofore fhewn, that 
by the Inclination of its Axis, and 
its Diurnal and Periodical Revolu- 
tions, all parts have a due fhare of 
Light and Heat. And as for its 
Diftance, it is fuch, as not only pre- 
vents the Danger of its interfering 
with the other Globes, as I have 
formerly obferved, but alfo it is du- 
ly adjufted to the Denfity of the 
Earth and Waters, and to the Make 
and Temper of our Bodies, and of 
| all 
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all other things here below. Had 


we been much nearer the Sun, our | 


World would have been burnt up, and 


wafted$ the Waters, in the firft place, 


would have all been turned into va- 
pours, and dried up; Vegetation 
have foon ceafed, and all things 
would have foon been wafted, if not 
burnt and confumed. Or had we 
been not at fo very great a diftance, 
but only a little nearer the Sun, than 
now we are, as fuppofe a few thou- 
‘fands of Miles, {till the Heat would 
be as the {quare of the (a) diftance; 
and confequently too great, if not 
for the Polar, yet for the A:quato- 
rial parts. And on the contrary, 


had we been fet at a greater diftance — 


from the Sun, fo would the Sun’s 
Heat have been abated, in propor- 
tion to the fquare of that diftance. 
And in this cafe, if the diftance 
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(a) Newton. Princip. p.466. 
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had been very great, we and all 
things muft have been perpetually 
frozen up; or if it had been not fo 
great, the world would have fuffer- 
ed by cold, the Polar at leaft, if 
the Aquatorial parts fhould efcape. 
AnD in this cafe, when our Globe 
fhould thus be parched up with ever- 
lafting Heat, or be everlaftingly 
frozen: with exceflive cold; inftead 
of an habitable, pleafant, and com- 
fortable world, it muft become a 
Defart, a place of irkfomnefs, mi- 
fery, and everlafting punifhment. 
But the great CREATOR having 
fo wifely, and indulgently, ordered 
the diftance between the Earth and 
Sun, the Sun’s Light and Heat are 
incomparably accommodated to the 
{tate and temper of all things here 
below, and our World is well fitted 
for Habitation, well provided with 
every thing that may minifter to the 
fupport, the comfort, and per 
o 
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of its Inhabitants. By thofe indul- 
gent Rays, all things are enlighten- 
ed, and we, and all the reft of rhe 
Animal Kingdom, are enabled to 
difpatch our Bufinefs, to feek and 
provide our Food, and to pafs from 
place to place, as our occafions or 
pleafure lead us. By its cherifhing 
Beams all things are warmed and 
comforted, Vapours, in fome mea- 
fure, made to rife for the forming of 
Clouds and Rain; Trees and Plants 
are enabled thereby to put on their 
verdure and gaiety, and to yield us — 
the benefit and pleafure of their 
Grain and Fruit. By the prefence 
of this great Fountain of Light and 
Heat, we and even Nature too, is 
awake and excited; and by its ab- 
fence, grows torpid and dull: its ab- 
fence by Night, difpofes us to reft 
and fleep; and even Vegetables too 
fhut up theie Flowers then (2), 


: ~ (b) See my Phyfico-Theol. B. 10. N. 14. | 
| and 
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and in a manner betake themfelves 
to reft: and its abfence in Winter, 
how doth it change the whole face 
of Nature, diveft Vegetables of their 
gay attire, force Animals to places 
of fhelter and fafeguard, and give 
an afpect of melancholy and hor- 
— rour to all things! 
 Tuus it is manifeft how wifely 
and indulgently the great CREA- 
TOR hath provided for the good of 
our Planet, by fo critically adjufting - . 
its Pofition to, and its Diftance from 
the Sun, to the ftate and temper of 
it, and allthingsthereon. And al- 
though the reft of the Planets, en- 
compafling the Sun, are fome of them 
nearer to, fome of them farther 
from it, yet there is no great que- 
ftion to be made, but the fame wife 
Contriver hath made as good a pro- 
vifion for them as for us, either by 
contempering their Denfity to their 
Diftance from the Sun, or by fome 
fe ee i other 
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other the wifeft and beft courfe; as 
we have very juft reafon to fulped, 
from that grand and folemn appara- 
tus I fpeak of, of Secondary Pla- 
nets. Which leads me to confider 
the Provifions made for the Supply 
of the Sun’s abfence, and its greater 
diftance. 


CHaApP, 


ELLLELEEEEIIIEE ES SOG 
Crap. 1008 
Lhe Necefity of Light, and 
the Provifion for it by the 
Atmofpbere. 


-) EFORE I come to the other 
B Planets, it will be convenient 
to confider how the Sun’s abfence is 
fupplied here upon the Earth, «as al- 
fo, probably, how it is {upplied in her 
concomitant the Moon. ; 

AnD firft astothe Earth. Of fuck 
abfolute -neceffity is Light (not to 
mention Heat) that our World could 
not well be in the leaft utterly with- 
out it, becaufe during utter, abfolute 
Darknefs (befides the great inconve- 
niences it might bring to Vegetables, 
Minerals, and every other fach like 
part of the Creation, befides this I 

N z fay) 
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fay) it would certainly put Animals 
under an abfolure incapacity of per- 
forming their moft neceffary Bufi- 
ne(s, and ating in that office which 
the divine Providence hath appoint- 
ed them, although of greateft ufe to 
themfelves, or the reft of the World. 
Men, for inftance, whofe Bufinefs 
and Occafions oftentimes neceffirate 
them to borrow a part of the Night; | 
all othersAnimals, whofe Safety or ~ 
Temper, or Conftitution of Parts 
(as oftheir Eye, or fome other Parts) — 
confine them to their Dens, and Pla- 
ces of Retirement, and Relt by Day, 
and are therefore in courfe compel- 
led to feek their food, and wander 
about on their moft neceflary occa- 
fions of life by Night, all thefe; FP — 
fay, would at once be cut off from’ — 
one of the grand benefits of life, © 
from aéting that part they bear im ~ 
the Creation, during fuch time as — 
they fhould be put into abfolute Dark- 

nefs, 
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nefs. But to prevent this, the in- 
finitely wife Coatrsver of the World 
hath made divers admirable Provifi- 
ons, both in our own, and the o- 
ther Planets too. One provifion 
which he hath made in our own 
Globe, and I may add that of the 
Moon alfo, is by encompafling both 
with an Atmofphere (a), which, a- 
mong other grand ufes, minifters 
very much to the propagation of 


serra apeiron rameter ts fnsieninn— iain nore eae 


. (a) Mr. Huygens in his Cofmotheor. p. 145, Cone 
cludes the Moon to have no Air or Atmofphere 
becaufe we fee its Limb fo clearly and accurate- 
ly defined, and becaufe he thought there are 
no Seas or Rivers in the Moon. But he was 
miftaken both in his Canclufion and part of his 
Premiffes. For in the Solar Eclipfe May 1. 1706. 
which in Switzerland was Total, they could ma- 
nifeftly perccive the Moon’s Atmofphere, as may 
be feen in the Accounts given in Philof. Tranf. 
N°306. And fince that, in the laft Total E- 
clipfe of the Sun, April 22. 1715. the Moon’s At 
mofphere was very difcernible, appearing in the 
Form of a curious Ring of Vapours encompal- 
fing the Moon all the time of Total Darknefs. — 
Of which fee the Accounts, in the Phily/. Tranf. 


and Mr, Whifton’s. 
N 3. Light, 
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Light, partly by reflecting the Rays 
of Light to our Eye, and part- 
ly refracting them, fo as to make 
. them vifible and ufeful to us, when 
otherwife they would not appear. 
Hence that whitenefs and Bright- 
nefs (2) obfervable in the air by 

day ; and hence the Twy-light, 
when the Sun is hidden under the 
Horizon. ‘The like to which is ob-. 
fervable in the Moon alfo, in that 
fecondary, rufty Light which is feen 
in her Eclipfes, and before and after 
her Quarters. 


Cuap. 
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Cs HAP. LV, 

The great ufefulnefs of the 
Moon, and the mutual 
beneficial Returns which 
the Globes make to one a- 
nother. 


7 AVING fhewn the abfolute 

neceflity of Light, and the 
fupply thereof by the Atmofpheres ; 
Jet us next {peak of the principal 
provifion made for that, and for 
fapplying the Sun’s abfence, and that 
is by the Moo and Stars, which as 
Mofes faith (a) rule. the Night, as 
the greater Light, the Sun, doth 
rule the Day. What influences thefe 
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(a) Gen. 1. 16. 
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ceeleftial Bodies may have here be- 
low, in the Bodies of Men, and other 
Animals, or among Vegetables, Fof- 
fils, or in any of the grand works of 
Nature, is hard to determine, al- 
| though vainly pretended unto by 
the judicial Aftrologers: but yet 
fome things there are, whofe Peri- 
ods and Crifes fo ftriGtly obferve the 
Courfes of the Sun, efpecially of the 
Moon, that, on the other hand, it 
is hard to deny the influences of thefe 
Bodies here below. The 7zdes par- 
ticularly have all along fo conftant- 
ly obferved the Courfes of the Moon, 

that in all ages they have been fat- 
pected to be canfed and governed — 
by that Planet: and if the {tories of 

Pliny (6), Aviftotle, and others of 
she Ancients be true, it is by her in- 
fluence, that the Bodies of Oyfters 
and other Shell-fifh are increafed 


pete ne eet 


(i) Plin. Nat. Hift 1.2: 6-41598,99,40% 
and 
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and diminifhed; that the Mafs of 
Man’s Blood is fo alfo; that the 
Humours are refolved and attracted, 
that the dead Bodies of Beafts are 
corrupted, that all Animals expire at 
the time of Ebb; particularly man; 
that the Sea purgeth it felf of filch 
every Full-moon, which gave occa- 
fion to the Fable of the Sun’s having 
his Stable about Me/fina and Milaz- 
zo; and divers other fuch like con- 
ceits, which thofe Authors name, 
too many, and too improbable, to 
deferve to be reckon’d up in this 
place. | 
Burt whatever influences the 
Moon may have upon things here 
below, whatever her Concern may 
be in any tranfaction of Nature, or 
any other office of the Creation, it 
js however very certain that her 
Light, Eclipfes, Monthly Revolutions, 
and Latitude, or Vagations towards 
our Poles, are of great ufe to us. 
: : By 


By her Light, to which I may add 
that of the Stars, we and the reft of 
the Creatures are able to protract 
eur day at pleafure, to go hither and 
thither, as our occafions call, and to 
difpatch many of our affairs by 
Night, or to betake our felves to 
Repofe and Reft, to which, accord- 
ing to Pliny (c), the Moon doth 
naturally incline us. 

As to the Echp/es, whether of 
Suz or Moon,. they have their excel- 
lent ufes too. The Aftronomer ap- 
plies them to confiderable fervices 
in his way; and the Geographer 
makes them no lefs ufeful in: his; 
the Chronologer is enabled by them 
to amend his accounts of time, even 
of the moft ancient days, and fo 
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down 
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down through all ages; and the 
Mariner too can make them fervice- 
able to his purpofe, to difcover his 
Longitude, to correé& his Account 
at Sea, and thereby make himfelf 
more fecure and fafe in the uttrod- 
den Paths of the Deep. Hae 

So for the Monthly Revolutions of 
the Moon, befides the ufes they have 
in the daily Variations of the Tides, 
and perhaps canfing fome fuch Re- 
volutions too in the Humours and 
Bodies of Animals, and in the works 
of Nature; befides this, I fay, they 
are manifeftly of excellent ufe in the 
_ Divifions of Time, in meafuring out 
our Months, as the Sun doth our 
Days and Years, according to that 
appointment of the Creator, Gen. 
1.14. And God faid, Let there be 
Lights in the Firmament of the Hea- 
ven, to divide the Day from the 
Night ; aud let them be for Signs, 


and | 
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and for Seafins, and for Days, and 


Years. 

Anp laftly as to the Lunar La- 
titude, or Progrefles towards out 
Poles, befides the ufe hereof to the 
preventing the two frequent Eclipfes 
of the Sun and Moon, thofe Vaga- 
tions are of great ufe to the Polar 
parts of the World, in affording 
them a longer, as alfo a ftronger and 
better light, than if the Rays fell 
more oblique: which mutt needs be 
a very great comfort, and of won- — 
derful fervice to the Inhabitants of 
thofe forlorn parts, in their long and 
tedious Nights, of fome Days, yea 
fome Months length: to men, to 
enable them to difpatch fuch of their 
Affairs at are of perpetual and con- 
ftant neceffity; and to other Ani- 
mals of the Air, Land, or Waters, 
ro enable them with greater eafe, and 
pleafure, to get their Food, and pafs 
where their pleafure leads them. 

Tuvs, 
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Tus the great CREATOR 
hath made the Moon to be of ad- 
mirable ufe to our Earth. And fo 
wifely hath he contrived his Works, 
that they are mutually ferviceable to 
one another, fo that what good fer- 
vices one doth, the other as readily 
returneth again. ‘Thus asthe Moon 
is a Moon to us, fo the Earth is, 
with great reafon concluded by. the 
Philofophers, to be a Moon to the 
Moon ; not indeed a Secondary Pla- 
net moving periodically about her, 
but fach a Planet, as reflects the 
Light of the Sun to her, and per- 
haps makes fuch like returns of In- 
flux, as I faid the Earth receives from 
her. For it is not to be doubted, 
if the Earth refleéts light, and gra- 
vitates to the Moon, as well as the 
Moon to the Earth (which is highly 
probable) but that there is a mutual 
intercourfe, and return of their Influ- 
ences, and good Offices. And this 

: is 
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is {till more probable from the like- 
nefs difcernible between the Earth 
and the Moon, which is a ftrong 
prefumption that the Moon may 
have the fame occafions for the 
Earth, as the Earth for her. For 
that fhe is an opake body, and that 
her furface is covered in fome mea- 
fure with Hills and Valleys, is ma- 
nifelt beyond all doubt to our Eye (d) 
as I before faid: and that fhe hath 
an Atmofphere is what hath been — 
not long fince (e) difcovered: and 
that there are large Oceans and 
Collections of Water is what I have — 
before made probable (f). And 
therefore agreeing thus in Conftitn- 
tion and Make, their Occafions for, 
and Influences upon each other are 
in all probability mutual, and much 
the fame. 


(d) See Book 5. Chap. 2. Note a. 
(e) See before Chap. 3. Note a. 
(7) Book 5.Ch. 4. Note a, as alfo the Preface. 


AND 


Chap. 4. All the Globes, &c. IOI 
AND after this manner, the in- 
finitely w/e Contriver of the Uni- 
verfe feems to have tranfaed 
throughout that immenfe fpace, by 
making all the feveral Globes ufe- 
ful to one another. Thus all the 
Planets of our Solar Syiteme are of: 
confiderable ufe to us, all of them 
refleé& Light unto us, and fome of 
them a Light fo bright and ftrong, 
as particularly Venus and Fupiter, 
that they are a good fupply of the 
Moon’s abfence in the night, as well 
as the Sun’s. Nay the very Secon- 
daries (which I fhall fhew are of 
greateft ufe to their Primary Planets) 
have their ufes too amongft us; not 
only as being evident demontftrations 
of the great Works of God, but al- 
fo in miniftering to the difcovery of 
the Longitude of the moft diftant 
Places upon the Earth. So for the 
Fixt Stars, which I have before fhewn 
to be (probably) fo many Suns, mini- 
{tering 
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Ei che pari 
ftering to as many Syftemes of Pla- 
nets; it is certain they are of great 
ufe to us in fupplying the abfence of 
the Sun and Moon by Night. And 
there is no great doubt to be made, 
but that the like Returns are made 
to them, and their Syftemes by our 
Sun. So that here we have an 
admirable economy obfervable 
throughout all the vifible Regions 
of the Univerfe, in the mutual Af- 
fiftances, and Returns, which one 
Globe affords the other, even at the 
ereateft Diftance. 


CHAP. 


a 


tity and Spots; but we ‘have not yet 
| O 
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Cuas. V. 


Of the Moons, or Secondary 


Planets in general, which 
are obferved about fome of 
the Primary Planets. 


| } J AVING: taken d view of the 


methods which are ufed for 
the accommodating the Earth with 


Light and Heat, let us caft our Eye 


to thie reft of our Solar Syfeme, and 
examine whether any thing of the 
like kind is to be found there. And 
here we fhall find a no lefs admira- 


ble Scene of the great CREAT OR’s 
Care and Wifdom, than we difco- 
veted in the Barth and Moon. In 
-Mars indeed, we can difcern a great 


fimilitude with the Earth, in its Opa-~ 


been 
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been able to perceive any attendance 
of Moons, as in the other fuperiour 
Planets; not fo much probably be- 
caufe there are none, but becaufe 
they are fmall, or they refle& a 
weak light, and are at.a great di- 
ftance from us. And as for Venus 
and Mercury there may be no oc- 
cafion for aiy Attendants, by rea- 
fon of their proximity to the Sun. 
But in the two higheft, or more di- 
ftant Planets, Zupster and Saturn, 
we have a very noble, and entertain~ 
ing Scene of the CREA TOR’s Gury. 
For whereas thofe two Planets are at 
a much greater diftance than any of 
the other Planets, from their Foun- 
tain of Light and Heat, the Sun; 
and as confequently their Heat and 
Light are abated in proportion to — 
the fquare of their Diftances ; fo to 
make them amends, they are fur- 
rounded with a more grand Retinue 
of Secondary Planets, or Moons ; 


a: Jupiter 
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—FJupuer with four, Saturn with five, 
as *tis imagined, and_ probably 
more (a). | 
AND an adrhirable rertiedy this 
is, not only for the great diftance 
of thefe two Planets from the Sun, 
but alfo for the tardity of their pe- 
riodick motion in their re{pective 
Orbits. Fot whereas Saturna revolves 
round the Sun but once in near thir- 
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Fifth Caffini fhewed him in 1672, and afterwards 
oftner. “Vhat Caffini acquainted him by Letter af- 
terwards with kis difcovery of the Firft and Second 
m 1684. That the two laft ave not eafily difcern- 
ed, and he cannot fay he ever faw them. That 
befides thefe Five, he fufpetts there may be One or 
more lye concealed. Ot which fee Chap. 7: fol- 
lowing: 
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Sth es a ede aeiaaeMe i rere se 
ty years, and Fupiter but once in 
near twelve, it comes to pafs that 3 
the places near the two Poles of — 
thofe Planets, have a Night of near 
fifteen years in Saturn, and fix in 
Fuputer, fuppofing their Axes incli- 
med to the Planes of their Orbits, 
as it is in our own Globe. But fup- - 
pofing (as it is imagined) that their 
Axes are not fo much inclined, and 
that their Days and Nights, their 
Winters and Summers are nearly e- — 
qual; in this refpect the Cafe would — 
be worfe than in the long Nights in — 
the other Cafe: but in both Cafes, 
the Polar Parts of both thofe Pla- 
nets would be difmal regions of dark- 
nefs, when fo long detained from 
the kindly vifitsof the Sun. But an 
admirable remedy is found, and a 
glorious Scene of the great CREA~ 
"TOR’s Works appears therein, as 
will be manifeft by confidering pat- 


ticulars 


i .* 


—_ 
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ticulars in each of thofe two Supe- 
riour Planets. 
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Cuap. VI. 


Of Jupiter's Moons, Days, 
and Seafons. 


io {peaking concerning the Supe- 
rior Planets in particular, I fhall 
begin with Jupiter. The Diftance 
of this Planet from the Sun, is 
reckoned to be 343 millions of miles 
farther from the Sun than we are; 
and by that mean’s the Sun’s Light 
and Heat are 27 times lefs there 
than with us, and its apparent Dia- 
meter, five times lefs (4). ‘And con-~ 
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(b) Gregorii Aftron. L.6. Prop. 5. Mr. Huygens 
makes the Light and Heat but 25 times lefs, and 
the apparent Diameter 5 times. Cofmoth. p. 103. 


O 3 fidering 


—_ 


198 The Seafons in Fupiter. B. VAI. 
fidering how vaft a Globe Jupuer is, 
having its fuperficies 190 times, yea 
(according. to Mr. Huygens’s compu- 
tations) 400 times bigger than that 
of the Earth; in this Cafe, what 
vaft tracts of that Globe muft needs 
lie in profound darknefs, and defola- 
tion, had no remedy been provided! 
But there are divers provided. One 
is by the frequent Rotations of Ju- 
piter round his own Axis ; which be- 
ing performed in lefs than 10 hours, 
it comes to pafs, that what is want- 
ing in the heeniaten and degree of 
Light and Heat, is compenfated by 
the frequent Returns thereof. 

T ue other Remedy is by the In- 
creafe of the number of Moons about 
Jupiter, who is attended (as J faid) 
with four, as we who are nearer the 
Sun, are with one. Concerning 
which thefe four things are remark- 
able. | | 
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t. Tuer Bulk, which in all pro- 
ability, is not in any of them lefs 
than our Earth, as the moft inge- 
_nious Mr. Huygens concludes (6) from 
their fhade upon Jupiter's dik. By 
which partly it is that, 

2. Tuey reflect fo ftrong, brik, 
and vivid a Light, as appears very — 
illuftrious, and entertaining, even to 
us at fo great a diftance from it: 
which cannot but be very pleafing 
and comfortable to that Planet: be- 
fides the no lefs beneficial and friend- 
ly Influences conveyed therewith at 
the fame time. : 

3. Tuer due Diftances from Fu- 
puter, and from one another ; and 
their agreeable periodick Revoluti- 
ons, which I have formerly obfer- 
ved (d) to be in the moft exact ma- 
themarical proportions. By the firft 
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(b) Cofmotheor. p. 104. 
(d) Book 4. Chap.4. 


O 4 of 
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of thefe, thofe Satellites efcape all 
difagreeable Concourfes, and violent 
Oppofitions, and, in the moft kind- 
ly manner, fend their Influx to the 
Planet they wait upon: and by the 
latter, they are perpetually carrying 
about their Light, and other benefits 
from place to place. For by the 
motion of the Innermoft, round once 
in lefs than two days; of the next 
in about 34days; of the Third in 
fomewhat above a week ; and of the 
Outermoft in near 17 days: by thefe 
means, I fay, ic happens very feldom 
that any part of Jupiter is at any 
time without the prefence and atten- 
dance of one or more of thofe Sa- 
tellices; but one is vifiting one part, 
whilft another is attending another, 
and another another part, and Ja- 
piter himfelf making {peedy Returns 
‘and Revolutions all the while. a 
--4..Tur laft thing remarkable is 

the Latitudes of Fupiter’s Moons, ot 
Nem apiarad area a i Bheit 
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their progreffes towards his Poles, 
which are in a due proportion to 
their Diftances and Periods: as I have 
before fhewn, Book 4. Ch. 5. 

Anp as the Latitudes of thefe Sa- 
tellites differ, according to their Di- 
ftances and Periods; fo another re- 
markable thing therein, is, that they 
fhife their Latitudes, in longer or 
fhorter times, according as their La- 
titudes, or Vagations towards the 
Polar Parts of Jupiter, are greater or 
leffer. By which means, fome are 
making their pragreffes towards /u- 
piter’s, Poles one way, whilft fome 
are wandering the other way, and 
fome are ftaying there a longer time, 
and fome a leffer and leffer time. 
By which quadruple Variety of La- 
titudes, and perpetual changes of it, 
it comes to pafs, that thofe large 
tracts towards the Polar Parts of that 
vatt Planet, have their due fhare in 
the light, and kindly fervices, of its 


four 
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four Moons, and are feldom or ne- 
ver deprived 8 them. 
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Cuap. VII. ; 
Of Saturn's Moons, Ring, 
Day, and Seafons. 


AVING feen the admirable 

provifion made for the re- 
medying Jupiter’s great diftance from 
the Sun; let us, in the laft place take 
a view of Saturn; which is above 
209 millions of Ezgl/h miles farther 
from the Sun than Jupiter, and near 
zoo millions of miles farther than is 
our Earth. And here our Glaffes, as 
imperfect as they are, have difcover- 
ed fo furprizing an Apparatus, that 
mutt needs {trike every one that views 
ic with wonder and amazement. 


For, 
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For, in the firft place, inftead of 
four Satellites or Moons, as Jupiter 
hath, Saturn hath five, and pro- 
bably more. Three of thefe I my 
felf have feen with Mr. Huygens’s 
126 foot Glafs; but for want of a 
Pole of fufficient height to mount 
the Glafs high enough, I am not 
fure I have feen any more. And 
befides thofe Five, which others 
have feen, there is great reafon to 
conclude there is a Sixth lying be- 
tween the two Outermoft, there be- 
ing a larger {pace between them 
than is in proportion to what is 
found amongft the reft. And it is 
not improbable but that there are o- 
thers alfo lying beyond the Fifth, or 
Outermoft, but become invifible at 
fo great a diftance from us, by means 
of fome obfcurity, fuch as is obferva- 
ble in the Outermoft it felf, which 
js never to be feen by us, but in the 
weftern 
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weftern part of its Orbit, as Mr. Huy- 
gens well obferves (a). Sor 
~ Turse Satellites we may reafo- 
nably conclude to be of a prodigious 
bulk, for the reflecting of Light, 
and for their other miniftrations to 
Saturn, becaufe otherwife they could 
not be feen at fo great a diftance as 
the Earth; and particularly one of 
them (4) is of that magnitude, and 
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(a) The reafon why Saturn's fitth Satellite ap- 
pears not on the Eaftern, but Weftern part of 
its Orbit, Mr. Huygens very fagacioufly (like _ 
himfelf) conje€tures to be, becaufe this Sazelite, 
asthe Moon doth to the Earth, always turns one 
and the fame Side to Saturn, and becaufe this Sa- 
tellite hath, he imagines, only one part of its fur- 
face clear, and the greateft part obfcure, and 
not able to refle& fufficient Light to us, there- 
fore all the time that obfcure part is turned to- 
wards us (which is whilft the Sate/ite is in the 
Eaftern parts of it’s Orbit) it difappears: but in 
the Weftern part it appears, becaufe the bright 
Side lies towards us. Cofmotheor. p. 118. 

(6) Ic is the fourth SateZite, or Outermolt 
but one (called from its firft Difcoverer, the Hu- 
genian Satellite) that ts fo vifible. | 
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its Light fo brifk and vivid, that ie 
appears very illuftrious through our 
longer Glafles, and may be difcerned 
with our fhorter. 

As to the Diftances, the Pertods, 
and Latitudes of thofe Satellites, 
they being confentaneous to what I 
have already taken notice of in 7w- 
piter, 1 fhall not infift upon them, 
but pafs to another provifion made 
for the great diftance of that Planet ; 
which is a thing fo fingular to Sa-_ 
turn, fo unufual in all the reft of the 
Creation, and fo amazing, that it 
is an evident and noble demonftra- 
tion of the great CREATOR’s Art 
and Care; and that is Saturn's Ring. 
- Concerning which thefe things are 

obfervable. ade 
a. Tue prodigious /ize of it, its 
great breadth and vaftcompafs. This 
we may make a judgment of, by 
comparing it with Saturn himfelf. 
And fuppofing the Diameter of Sa- 

7 4 ture 
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turn to be as is before determined; 
93451 Englith miles, the Diameter 
of his Ring will be 210265 fuch 
miles,and its breadth about 29200/(c), 
an amazing Arch to an Eye placed 
in that Planet, | | 
2. Tue due and convenient Di- 
{tance of it from Saturn it felf ; not 
clofely adhering to it, becaufe that 
would annoy a large portion of Sa- 
turw’s Globe, by depriving it of the 
Sun’s Rays, but environing it about 
the diftance of its breadth ; by which 
means the Sun’s Light and Heat are 
permitted to enter between the Pla= 
net and its Ring, whilft other Rays 
are at the fame time reflected upon 
the Planer by the Ring. 
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(c) Mr. Huygens in his Syftema Satzirn. p. 47. 
and Cofmotheor. p.109. determines the Diameter — 
of Saturn’s Ring to the Diameter of Saturn, to 
‘be as 9 to 4; and the Breadth of the Ring, and 
Diftance of the Ring from Saturn’s body, to be 
nearly equal, and accordingly thefe numbers are 
defined here, J | 


3. THE 
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3. Tue thicknefs of the Ring, 
which is hardly, if at all perceivable 
by us; which is as great a benefit, as 
its edgling fhade would be an annoy- 
ance, was the Ring thick. 

4. Irs {moothnefs and aptitude to 
reflect Light and Heat (d) is a won- 
derful convenience in it. Was it full 
of Mountains and Valleys, and I 
may add Waters too, as in our earth, 
and probably the Moon likewife, the 
Reflexions' would be too weak to 
render the Rimg vifible unto us, at 
fo great a diftance as we are; but 
perceiving its Light to be fo lively 
and ftrong, as to render both it felf, 
and Saturn very illuftrious, it is a de- 
monftration of the aptitude of its 
ftructure, and fmoothnefs for the 
reflexion of Light and Heat to the 
Planet it ferves. : 
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(d) See Hugen, Syft. Saturn. P.7% 


208  Vartwus Afpetts. Book VIL 

5. As the Periodical Revolutions 
of the Earth, are an excellent and pro- 
vidential contrivance, for thofe ufe- 
ful and neceffary mutations we have 
of the Seafons of the year; fo no 
doubt but the fame benefits acerire 
to thofe Revolutions, which Saturz 
hath about the Sun. It is. vifible, 
that as Saturn changes its place in its 
Orbit, fo its Ring receives a variety 
of Afpeés (e) not only with refpect 
to us, but to the Sun. ‘Thtsin one 
part of the Orbit it appears with 4 
(f) larger Ellipfisyfo as to exhibit 


Sa, 


(e) Every 14 or 15 years Saturn’s Ring hath 
the fame Face; appearing at one time with 
large open Anja, at another time with no Ring © 
at all... Which Appearances it obtaineth by gen- 
tle progrefles from the one to the othet Face. 
As, if the Anfe are at the largeft, they gradual- 
ly diminifh, until no Axfe or Apertures are to be 
feen in the Ring, and at laft no Ring at all alfo. 
See Fig.8. 

(f) This Mr. Huygens fhews is when Satisri is 
20. degrees in Gemini and Sagittary. This was 


a large 
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a 


a large {pace between it and Satur: 
in another. Part, witha leffer, and 
fo with a leffer Ellipfis, and fome- 
times as only a {lender {trait line, and 
fometimes it is not vifible at all (g): 
alfo fometimes one fide of rhe Ring is 


the Appearance it had in April 1708, and which 
it will again receive at the end of 1722; only 
with this difference, that whereas the Ring tra- 
verfed the Upper or Northerly part of Saturu’s 
Disk in 1708, it doth now, and will for fome 
years to come traverfe the Lower, or Southerly 
Part thereof; as is reprefented in Fig. 7. 

(g) Mr. Huygens thews that for about fix 
months before and after Saturz’s being in 20 + 
degrees of Virgo and Pifces, the Ring is not vi- 
fible, but Saturn appears round. Sy/t. Saturn. 
p: 59,74, 7c. And accordingly at this very time 
there is no appearance of the Ring, only a 
{mall narrow Lift or Belt croffeth the middle of 
Saturn's Disk, of a colour fomewhat different 
from the reft of Saturn’s Face, and in the place 
where the Ring fhould be. This appearance of 
Saturn is reprefented in Fig.8. which is the ap- 
pearance he had through a very good 34 foot 
Glafs, at the latter end of Oétob. and beginning 
of Nov. this prefent year 1714. But a little be- 
fore this, viz. on Sept.26. 1 could through an 
126 Glafs difcern the narrow Ends of the Ring 
oneach fide Sarurz. A Reprefentation of which 
I have givenin Fig. 9. . 

P enlightned 
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enlightened, and reflects light to- 
wards one Part of Saturn, {ometimes 
the other enlightens another Part; 
and there is no doubt, but that as 
our Earth has its Seafons, according 
to its pofition to the Sun, in its peri- 
odical motion in its Orbit; fo Sa- 
zurn throughout his Period, hath 
his Seafons, according unto his po- 
fition to the Sun, and the various 
Reflexions of the Ring upon the fe- 
veral parts of his Globe (4). 

Tuese five things obfervable in 
Saturn’s Ring, we have pretty good 
affurance of, from our Views through 
good Glaffes. But there is a 


(bh) There is very great reafon to imagine this _ 
doth certainly happen in Saturn, becaufe as — 
Mr. Huygens obferves, Saturn appears fometimes — 
more f{plendid than at other times. Jta femper 
(faith he) gud propiits verfus Cancri ¢% Capricorni 
figna accefferit, e0 majorem, aut cert? fpendidiorem, 
etiam abfque Telefcopio appaviturum, quippe Annuli 
Ellipfi femper Je latiis pandente. Huygen. Syft. 


Saturn. p. 56. 
6. THING 
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6. Tuine I fhall add as only 
conjectural, and that is, A fuppofi- 
tion that the Axis of Saturn (4) is in- 
clined (and that pretty much. alfo) 
to the Plane of its Ring, or the Plane _ 
of its Orbie at leaft; and that he © 
hath a Diurnal Rotation in fome 
certain fhore fpace of time. For 
without thefe two conveniences, very 
large tracts of Saturn would fuffer ex- 
tremely for want of the Sun. For 
if Saturn hath no other motion, but 
that round the Sun in its Orb, one 
part muft be excluded from the Sun’s 
Vifits for 15 years, whilft the other 
partakes all the while of them; and 
one Hemifphere will enjoy the bene- 
fit of the Ring, whilft the other is 
eclipfed by it: and in this cafe the 
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(i) Mr. Huygens determines the Inclination of 
Saturn's Axis to the Plane of his Orbit to be 
31 gr. as that of the Earth is 23 degrees. Cofmo- 
theor. p. 108. | i 
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Ring would be nearly as prejudicial 
to the eclipfed part, as it is ufeful to 
the enlightened. But fuppofing Sa- 
turn to move round in the fame, or 
a fhorter time than Jupizer, and in 
a Path pretty much inclined to the 
Ring, all Parts then of that va{t Pla- 
net will have their frequent returns 
of Day and Night, of Heat and 
Cold. And fince this is what is dif- 
cernible in the other Planets, and is 
no lefs neceffary for the benefit and 
comfort of this, we may reafonably 
conclude the thing to be probable, — 
although not difcernible at Saturn's — 
great diftance from us. 


CHAP. 


Cuap. VIII. 
The Conclufton. 


“\HUS I have taken a View 
of the provifion made for 

thofe two grand, and univerfal Ne- 
ceffaries, Light and Heat; things, in 
all probability, no lefs neceflary for 
the other Globes, than for our own; 
and things which not only Animals 
cannot fubfift without, but what all 
things here below, ftand in need of, 
as well as they. When therefore 
we actually fee, and feel thofe in- 
_dulgent provifions, thofe amazing 
acts of the great CREATOR ; when 
we have views of their extent into 
_ Myriads of other the moft diftant 
Globes ; when (to go no farther we) 
fee in our own Sy{teme of the Sun, 
P3 fach 
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fach a prodigious Mafs of Fire as the 
Sun is, placed in the Center, to {catter 
away the Darknefs, and to warm and 
cherifh us by Day, and fuch a noble 
Retinue of Moons and Stars attending 
and affifting us by Night; when we 
fee this zadulgence, this care of the 
~ CREATOR, extended to all the other 
Planets, and that, according to their 
feveral diftances, they have a pro- 
portionate provifion of the greater 
number of Moons, and Saruru a 
{tupendious Reng befides, to fupply 
the decreafe of Light and Heat; who. 
can be otherwife than amazed at fuch 
Providential, fuch Ufeful, fuch well 
Contrived, fuch ftately Works. of 
GOD! Who can view their Glories, 
and partake of their beneficial Influ- 
ences, and at the fame time not a- 
dore the Wi/dom, and praife the 
Kindnefs of their CONTRIVER and 
MAKER! But above all, fhould there 
be any found, among Rational Bein BS 
: a) 
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fo ftupid, fo vile, fo infatuated with 
their Vices, as to deny thefe Works 
to GOD, and afcribe them toa /Ve- 
ceffity of Nature, or indeed a mere 
Nothing, namely Chance / But fach 
there are to be met with among our 
felves, and fome fuch the Prophet 
tells us of, //az. 5. 11, 12. Men that 
had fo debauched themfelves with 
drink, and enervated their minds by 
pleafures, that zhey regarded not the 
work of the Lord, neither confidered 
~ the operation of his bands. Such per- 
fons having led their lives in fuch a 
manner, as to wifh there was no ~ 
GOD, to call chem to account, would 
then perfuade themfelves there is 
none; and therefore ftupidly afcribe 
thofe manifeft demonftrations of the 
infinite Power and Wi/dom of GOD, 
to a mere Nothing, rather than to 
their great Author. But may we 
not with as good reafon, imagine a 
lighted Candle, a well made Culi- 

p Big nary 
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nary Fire, a flaming Beacon, or 
Light-houfe, to be the work of 
Chance, and not of Man, as thofe 
Glories of the Heavens not to be the 
Works of GOD? For it is very cer- 
tain that as much Wifdom, Art, 
and Power, worthy of God, is fhewn 
in the Lights of the Heavens; as 
there is in thofe upon Earth, worthy 


of Man} which none can doubt were. ~ 


contrived and made by Man. And 
if from thefe mean Contrivances and 
Works of Man, we conclude them to 
be the Works of Man; why not the 
grand, the amazing Works of the 
Heavens, furpafling all the Wit and 
Power of Man, why not thefe I fay, 
the Works of fome Being as much 
{uperior to Man? According to the 
Argument of Chry/ippus which thall 
conclude this Book. Jf there be a- 
ny Beimg that can effect thofe things, 
which Man, although endowed with 
Reafon, ts not able to effet ; that Be- 


ing 
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ing is certainly greater, and fironger, 
and wifer than Man. But Man is 
not able to make the Heavens ; there- 
fore the Being that did make them, 
excels Man in Art, Counfel, Prudence, 
and Power. 
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Prathcal Inferences 


From the foregoing 


oe OO a Niet 


Kip N the foregoing feven 
sh iyge5 Books having taken a 
Gee es View of what prefents it 

Se soui% {elf tousin the Heavens, 
ane feen a Scene of the oreatett 
grandeur, a Work well contrived, 
admirably adapted, and every way 
full of Magnificence ; all that now 
remains is, to endeavour to make 


thefe 
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thefe Views and Confiderations ufe- 
ful to our felves. Which I fhall do 
in the following Chapters. 


WWW RI FEO Ne 
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The Exiftence of GOD col- 
| deébed =by the Heathens 
from the Works of the 


_ Heavens. 


HE firft and moft ready and 
natural Dedudtion we can 
make, from fuch a glorious Scene of 
Workmanhhip, as is before reprefent- 
ed, is to confider, Wha the Great 
Workman was? | 
Tart the Author of all this glo- 
‘rious Scene of things was GOD, is 
fach a Conclufion, that even the moft 
ignorant, and barbarous part of man- 
kind have been able to make ee 
the 


2 
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the manifeft fignals vifible therein ; 
Signals fo plain and conclufive, that 
Tully’ s Stowk (a) cites it as Ariftotle S 
opinion, Zhat sf there were fuch a 
Sort of people, that had always lived 
under the Earth, in good and {plendid 
Habitatins, adorned with Imagery 
and Pittures, and furnifbed with all 
things that thofe accounted happy a- 
bound with : and Suppoft ng that thefe 
People had never at any time gone 
out upon the earth, but only by report 
bad biaid: her ecoi Juch a thing as 
a Deity, and a Power of the Gods; 
and that at a certain time afterwards, 
the Earth fhould open, and this Peo- 
ple get out of thew bidden manfions 
znto the places we inbabu: when on 
the fudden they fhould fee the Earth, 
the Seas, and the Heavens; percezwe 
the magnitude of the ade and the 
force of the Winds ; behold the Sun, 


et ee ge TS LS SL LD 


Chap. 1. Ariftotle’s Juference. 221 


and its Grandeur and Beauty; and 
know its power m making the Day, 
by diffufing bis Light throughout the 
whole Heavens; and when the Night 
had overfpread the earth with dark- 
nefs, they fhould difcern the whole 
Heavens befpread and adorned with 
Stars, and fee the variety of the 
Moon’s Phafes m ber Increafe, and 
Decreafe, together with the Rifings 
and Settings, and the flated and tm- 
mutable Courfes of all thefe through- 
out all eternity; this People, when 
they fhould fee all thefe things, would — 
infallibly imagine that there are Gods, 
and that thofe grand Works were the 
Works of the Gods. Thus have we 
the opinion and conclufion of two 
_ eminent Heathens together, Ariftotle 
and Tully’s Stozck. 

Anpv if the Heavens fo plain- 
ly declare the Glory of God, and 
the Firmament fheweth his handy 


work 
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work (bo); if thofe Chara@ters, thofe 
Imprefles of the Divine Hand, are fo 
— Tegible, that thew line is gone out 
through all the earth; and their 
woras to the end of the W orld, fo that 
there 1s no Language , Tongue, or 
Speech where thew voice is not heard; 
nay if thefe things are fuch, that even 
a fubterraneous People would, at farft 
fight, conclude them to be G O D’s 
Work; how daring and impudent, 
how unworthy of a rational Being is 
it, to deny thefe Works to GOD, 
ahd -afcribe\theni td any thing, yea 
a mere Vothing, as Chance is, rather 
than GOD? Tully’s Stoick laft men- 
tioned denieth him to be a Man who 
fhould do this. His words (c) are, 
Who would fay be is a man, who 
when be fhould behold the Motions of 
the Heavens to be fo certain, and the 
Orders rs of wl the Stars fo cfablifoed, and 


~) Pak vd. 19. 1, (ec. beh i 
(c) Cicero ibid. cap. 38. 


all 
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things fo well connetted and adapted 
together, and deny that Reafin was 
here, and fay thefe things were made 
by Chance, which are managed with 
fuch profound counfel, that with all 
our wit we are not able to fathom 
them? What! faith he, when we 
fee a thing moved by fome certain 
device, asa Sphere, the Hours, and 
many things befides; we make no 
doubt but that thefe are the works of 
Reafon. And fo when we fee the 
noble train of the Heavens, moved, 
and wheeled about, with an admirable 
pace, and in the moft confiant man- 
ner, making thofe anniverfary changes, 
fo neceffary to the good and preferva- 
tion of all things; do we doubt whe- 
ther thefe things are done by Reafon, 
yea, by fome more excellent and di- 
vine Reafon? For, faith he, fetting 
afide the fubtilues of Difputatin, we 
may actually behold with our eyes in 
fame meafure, the beauty of thofe 

3 . things 
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things which we affert are ordered by 
the Divine Providence. And then 
he enters into a long detail of Par- 
ticulars of this kind, too many to be 
named here. 

-. Tuus Cicero, throughout whofe 
Works fo many paflages of this na- 
ture occur, that it would be endlefs 
to cite them: and therefore one ob- 
fervation that fhews what his opini- 
on was of the Senfe of Mankind in 
the matter, fhall clofe what he faith, | 
and that.isin his Book de Legibus (a), 
where he faith, Among all the tribes 
of Animals, none but Man hath any 
fenfe of a God; and among mankind 


there is no Nation fo favage and bar- 


barous, which although ignorant of 
what God it ought to have, yet well | 


knows it ought to have oue. 
Awnp after the fame manner Se- 
neca (e), who inftanceth in two things 


fd) deere: 
(e) Epilt. 117. 


to 
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to fhew the deference we are apt to 
give to the general prefumption and 
confent of mankind. One is in the 
Lmmortality of the Soul: the other is 
in the Eixsftence of a Deity; which, 
faith he, among other Arguments we 
collet from the muate opinion which 
all men have of the Gods: for there 
1s no Natton in the World fo void of 
Law and Morality, as not to believe 
but there are fome Gods. Way fo po- 
fitive he is in this matter, that in a- 
nother place he expreflly faith, They 
lye that fay, they believe there is no 
God. For although by Day they may 
affirm fo to thee, yet by Night they 
are to themfelves con/cious of the con- 
trary. Much more could I cite out 
of this famous Heathen, but one paf- 
fage relating to the Heavens fhall fuf- 
fice, and that is in his Difcourfe 
~ fhewing Why Evils befal good Men, 
Seemg there isa Divine Providence (e). 


~ (2) Quare bonis Vir, (Fc. Ct. 


He 
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He takes it for granted in this Dif- 
courfe, that there is fuch a thing as . 
‘a DIVINE POWER and PROVI- 
DENCE governing the World; and 
he faith, 2 was needlefs for bim to fhew 
that fo great a Work {as the World] 
could not ftand without fome Ruler ; 
that fo regular Motzons of the Stars 
could not be the effetts of a fortuatous 
Force, and that the smpulfes of Chance 
muft be oftentimes difturbed and jufile: 
that this undifturbed Velocity which 
bears the weight of fo many things in 
the Earth and Seas, fo great a num- 
ber of heavenly Lights, both very il- 
lufirtous, and alfo fhining by a ma- 
nifeft difpofal, muft needs proceed by 
the diretiton of fome eternal Law: 
that this can never be the order of 
firaggling Matter ; neither is it poffible 
for things fortuitoufly and vafhly com- 
bined, to depend upon, and manifeft 
fo much Art. Divers of which mat- «— 
ters he proceeds to inftance in. 
Tuus 
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oes ik Cama Cy ae 
Tuus Cicero and Seneca: to whofe 
evidences I might have added many 
others, particularly a great deal out 
of Plato (the divine Plato, the Ho- 
mer of Philofophers, as he is called 
by the Ancients:) But it would be 
needlefs as well as tedious, fince thefe 
two former have given us the fenfe 
of Mankind, as well as their own 
- opinion in the matter. 


Cuap. IL. 
GOD's Perfections demon- 
ftrated by bis Works. 


S GOD?’s Works have been 
| {hewn to be manifeft Demon- 
. {trations of his Exzflence; fo they 
- are no lefs of his Perfections, parti- 
cularly of his infinite Power, W/ 
dom and Goodne/s ; inafmuch as eve-_ 
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ry Workman is. known by his Work. 
A Palace that fhould have nothing 
defective in Situation, Beauty, or 
Convenience would argue the Archi- 
tect to have been a Man of Sagacity, 
and fkilful in Geometry, Arithme- 
tick, Opticks, and all other Mathe- 
matical Sciences, ferving to make a 
Man a complete Archire&t; yea to 
have fome Judgment in Phyfick, 
and Natural Philofophy too. And 
fo this glorious Scene of GOD’s 
Works, the Heavens, plainly demon- 
ftrate the Workman’s infinite W2/- 
dom to contrive, his Omnzpotency, to 
make, and his infinite Goodve/s, in 
being fo indulgent to all the Crea- 
tures, as to contrive and order all 
his Works for their good. For 
what lefs than /ufinite, could effe& 
all thofe grand things, which I have 
in this Difcourfe {hewn to be mani- 
feft in the Heavens? What Archite& 
could build fuch vaft Maffes, and 
vt f ~ fuch 
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fuch an innumerable company of 
them too, as I have fhewn the Hea- 
vens do contain? What Mathemati- | 
cian could fo exactly adjuft their — 
Diftances? What Mechanick {o nice- 

ly adapt their Motions, fo well con- 
trive their Figures, as in the very 
beft manner may ferve to their own 
confervation and benefit, and the 
convenience of the other Globes al- 
fo? What Natural, What Phil- 
fopber could impregnate every Globe, 
with a thing of that abfolute ne- 
ceffity to its confervation, as that of 
Gravity is? What Optician, what 
Chymift could ever have hit upon 
fach a noble Apparatus for Light 
and Heat, as the Sun, the Moon, 
and the Stars are? could amafs to- 
gether fuch a Pile of Fire as the Sun 
is? could appoint fuch Lights as the 
Moon and: orher Secondaries are? 
None certainly could do thefe things 


but GOD. sear 
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Cuap. III. 


Of GOD’s Relation to us, 
“and the Duties réfulting 
from thence. ia 


T appearing from the laft Chap- 
ter how great a Being the CRE- 
ATOR is, it is time to confider 
what Relation he ftands in to us, and 
what is due from us to him. His 
Relation to us is that of CREATOR; 
and as fach, of Confervator, Sotie 
reign LORD and Ruler, one that 
hath an abfolute power over us, and 
all things belonging to us, that can 
fabje& us to what Laws he fees fit, 
and that can reward or punith us as 
we deferve. . And in this cafe, the 
leaft we can do, is to revere. and 
fear him a at all aural to worfoip and 
ake: 
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ferve him with all our power, to 
comply with his holy Will fincerely 
and heartily, and to obey him in all 
things he hath either forbidden, or 
enjoined. And confidering alfo how 
great Indulgence and Leve the CRE- 
ATOR hath thewed in his Works 
throughout the Univerfe, it natu- 
rally follows that we ought to be 
truly Thankful to him for his Mercy 
and Kindnefs, and to Jove him for 
his Love and Goodnefs. : 
Tuese kind of Conclufions are 
fo natural, that the very Heathens - 
have in fome meafure made them. 
Thus Cicero’s Stoick before cited, (a) 
Quid vero? hominum Ratio non, &c. 
What? doth not Man’s Reafon pene- 
trate as far as even the very Hea- 
wens? For we alone of all Animals 


have known the Rifings, Settings and 


Courfes of the Stars; by mankind x as 


(a) De Nat. Deor. L.2. ¢.6. 
Q4 that 
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that the Day, the Month, and Year, 

as determined; that the Eclipfes of — 
the Sun, and Moon are known, and 
foretold to all futurity, of which Lu- 
minary they are, how great they will 
be, and when they are to happen. 

Which thing the mind contemplating, — 
at receives from hence (b) the know- 
ledge of the Gods: from whence ari- 
fes Piety; to which ts joined Fufiice, 
and the other Virtues, from which 
Springs that bleffed Life which 1s equal 
unto, and like that of the Gods them- 
selves, and in no vefpet yielding to 
thofe coelefizals, except in immortality, 
which 1s not neceffary to happy leg. 
And in his Book de Legtbus (c) Cice- 
vo brings in his Collocutor faying, 
Sat igitur boc a principw perfua- 
fam, &c. i.e. Let this be what every 


(b) Some read it inftead of Accipit ad Cogni- 
tionem Deorum ; Accipit ab his Cognitionem Deo- 
70m. 
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member of the Commonwealth is ful- 
ly convinced of from the beginning, 
That the Gods are Lords and Gover- 
nours of all things; that whatfsever 
_ things are done, they are managed by 
their influence, rule and divinity ; that 
they merit a great deal of mankind; 
and obferve what every one is, what 
he doth, what he admits into his mind, 
with what mind, what Piety he cul- 
tivates Religion ; aud that they take 
an account both of the Righteous and 
Wicked. For, faith he, Minds that 
are indued with thefe. Principles, will 
Scarce ever depart from that opiniun 
that is ufeful and true. . And a little 
after (d) one of the Laws. arifing 
from hence he faith is, Let Mex ap- 
| proach the Gods with purity, let them 
prattife Piety: for he that doth other- 
wife, God himfelf will be the avenger 
of. This purity and fincerity is fo 
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(d) Cap.8. 
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neceflary a concomitant of Religion, 
and divine Worfhip, according to C7- 
cero, that he makes it, in another 
place to be that which ‘diftinguithes 
Religion from Superftition (e) Cultus 
autem Deorum eft optimus, &c. But 
that religion, that worflip of the Gods 
is the heft, the pureft, the bolieft, and 
fulleft of Piety, that we always re- 
vere and worfbip them with a she 
upright, and undefiled mind and 
vowce. For, faith he, zot only the 
Philofo aphers, but our Forefathers have 
diftinguifbed Superfiition from Rel- 
gton; which he affigns the difference 
of, and then -tells us, That the one 
hath the name of a Vice, the other of 
Praife. 

Tus as the Heathens, have by 
the Light of Nature, Paeducen the 
Exiftence and Attributes of God from 
his Works, and particularly thofe of 
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the Heavens; fo have they, at the 
fame time, collected what the princi- 
pal Duties are which Men owe to 
God; fo reafonable, fo natural, fo 
manifeft they are to all Mankind. 


Cuapr. IV. 
Lactantius his Argument a- 
gainft the Heathen Gods. 


@-HE next Inference fhall be 

one made by the eloquent 
Lattantius (a), Argumentum illud quo 
colligunt univerfa Coclefiza Deos ef- 
fe, &c. i. e. That Argument where- 
by they conclude the Heavenly bodies 
to be Gods, proveth the contrary: For 
if therefore they think them to be Gods, 
hecaufe they have Such certain and 


(a) Inftitut, L.2. ¢.5. 
er; 1. S59 to ee 4 v4 


236 Laétantius’s Luference. BookVIII. 


well contrived rational Courfes, they 
err. For from hence it appears that 
they are not Gods, becaufe they are 
not able to wander out of thofe Paths 
that are prefcribed them: whereas if 
they were Gods, they would go here, 
and there, and every where without 
any compulfion, like as Animals up- 
on the Earth do, whofe wills bemg 
free, they wander hither and thither 
as they lift, and go whitherfoever their 
minds carry them. 

Tuus Lattantis with great rea- 
fon refutes the Divinity of the Hea- 
venly Bodies; which on the contra- 
ry are fo far from being Gods, and 
Obje&ts of divine honour and wor- 
fhip, that fome of them have been 
taken to be places of Torment. Thus 
Comets particularly, which muft needs 
have a very unequal and uncomfor- 
table temper of Heat and Cold, by 
reafon of their prodigioufly near 
Approaches to the Sun, and as great 
| ; Recefles 
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_ Receffes from it. Thus according 
to the before commended Sir J/aac - 
Newton’s (b) computation, the Co- 
met in 1680, in its Perihelion, was 
above 166 times nearer the Sun than © 
the Earth is; and confequently its 
Heat was then 28000 times greater 
than that of Summer: So that a 
Ball of Iron as big as the Earth, 
heated by it, would hardly become 
cool in 50000 years. Such a place 
therefore, if defigned for Habitation, 
may be imagined to be deftined ra- 
ther for a place of Torment, than 
any other fort of living. i 
But above all, the Sun it felf, 
the great Object of Heathen Wor- 
fhip, is by fome of our own learned 
Countrymen fuppofed to be proba- 
bly the place of He//, Of which 
Mr. Swnden hath written a Treatife 
called, An Enquiry into the Nature 
and Place of Hell. 
(b) Principia, p. 466. 
| CHap, 
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lue the World, with Re- 
flexions of the Heathen 


Writers thereupon. 


VY ROM the confideration of the 
Esprodigious Magnitude and Mul- 
titude of the Heavenly Bodies, and 
the far more noble Furniture and 
Retinue which fome of them have 
more than we, we may learn not to 
overvalue this World, nor to fet our 
Hearts too much upon it, or upon 
any of its Riches, Honours, or Plea- 
fures. For what is all our Globe but 
a Point, a Trifle to the Univerfe! 
a Ball not fo much as vifible among 
the greateft part of the Heavens, 

: namely 
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namely the Fixt Stars. And if Mag- 
nitude, or Retinue may dignify a Pla- 
net, Saturn and ‘Jupiter may claim © 
the preference: or if Proximity to 
the moft magnificent Globe of all 
the Syfteme, to the Fountain of 
Light and Heat, to the Center, can 
honour and agerandize a Planet, 
then Mercury and Venus can claim 
that dignity. If therefore our World 
be one of the inferiour parts of our 
Sy{teme, why fhould we inordinate- 
ly feck and defire it? But above all, 
why fhould we unjuftly grafp at it, 
and be guilty of Theft or Rapine, 
Lying or Cheating, or any Injutftice, 
or Sin for it? why fhould we facri- 
fice our Innocence for it, or part e- 
ven only with a Good Name for it, 
which Solomon faith (a) is rather to 
be chofen than great Riches? Why 
fhould we do this, if we were fure of 
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gaining the whole terraqueous Globe, 
much lefs do it for a {mall pittance 
of ic, as the beft: Empire in the 
world is? For as our blefled Saviour 
argues, Matt.16.26. What is aman 
profited, if be fhould gain the whole - 
World, and lofe his own Soul? or 
what fhall a man give im exchange 
for his Soul ? 

Bur paffing over the arguments 
which Chriftianity fuggefts, let us 
fee how fome of the Heathen Wri- 
ters defcant upon this Subje&. P/- 
ny (b) is very pathetical in his Re- 
flexions, when he had fhewn what 
little portions of the earth were left 
for us, and what large tracts were 
render’d (as he thought) ufelefs, the 
frigid Zones being frozen up with. 
exceflive Cold, the torrid Zone be- 
ing burnt up (as the opinion then 
was) with as exceflive Heat, and o- 
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(b) Nat. Hitt. L. 2. c.68. 
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ther parts drowned by the Sea, Lakes 
and Rivers, and others covered with 
large Woods, Defarts, or barren 
Mountains: he then exclaims thus, 
He tot portwnes terra, &c. i. ¢. Thefe 
little parcels of Land, which are lefe 
for our Habitation, yea, as many have 
taught, this Pot of the World (for 
no other is the Earth im refpect of the 
Univerfe) this is the Matter, this the 
Seat of our Glory: bere it is we bear 
our Honours; here we exercife our 
Authority ; bere we covet Riches ; bere 
Mankind makes a Bufile ; bere we be- 
gin our civil Wars, and foftenthe Earth 
with mutual Slaughters. And then 
having fhewn how by Fraud and Vio- 
lence Men ftrive to enlarge their E- 
ftates, faith he, Whar a litle part 
of thofe Lands doth he enjoy? and 
when he bath augmented them, even 
to the meafure of his Avariwce, what 
 @ poor pittance ts it that his dead body 
at laf poffeffeth? Thus Pliny. And 
| R 


after 
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after the fame manner Seneca reflects 
upon the matter (c), when he fhews 
how Virtue tends to make a man 
completely happy; among ‘other 
things, by preparing him for the 
Society of God, by enabling the Mind 
to foar above the things here below, 
and to make him laugh at the coftly. 
Pavements of the Rich, yea the whole 
Earth with allits Wealth. ec enim 
potefi, faith he, ante contemuere por- 
ticus, &c. i.e. A Man can never be 
able to flight the flately Piazzas, the 
noble Roofs fining with Ivory, the 
curtoufly clipped Woods, and the plea- 
fant Rivulets conveyed to the Houfes, 
until be hath furveyed the whole World, 
and {pying from above our little Globe 
of Earth, covered in a great meafure 
by the Sea, and where i 1s not, +s far 
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(c) Nat. Queft. Lit. Pref. 
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faith to hinfelf, Is this that Point 
which by Fire and Sword ts divided a- 
mong fo many Nations? O how ridicu- 
lous are the Bounds of Mortals! The 
Ifter bounds the Dacians, the Strymon 
the Thracians, Euphrates. ze Parthi- 
ans, the Danube parteth the Sarma- 
tians avd Romans, the Rhine gives 
bounds to Germany, the Pyrenees to 
France and Spain, and between &- 
gypt and Athiopia he the vaft uncul= 
twvated fandy Defarts. . If any could 
give human Underflandng to Ants, 
would not they too divide their Mole- 
hill inta divers Provinces? And when 
thou lifteft up thy felf im thy truly 
great Province, and fhalt fee the arm- 
ed hofts paffing here, andlying there, — 
as if fome. great matter was to be 
acted, confider that this is no more 
than theruoning ofAnts in aMolehill. 
For what difference between them and 
us, but only the meafere of a little Body? 
That is but a Point in which thou fat! 
. Re? | ef, 
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eft, in which thou wageft War, in which 
thou difpofeft of Kingdoms. But a+ 
bove there are vaft fpaces, to whofe 
polfeffion the Mind is admitted, pro- 
vided it brings but little of the Body a- 
long with it, that it is purged of every 
vile thing, and that it ts nimble and 
free, and content with {mall matters. 
And fo he goes on to fhew that when 
the Mind is once arrived to thofe ce- 
leftial Regions, how it is come to its 
proper Habitation ; is delivered from 
its Bonds; hath this argument of its 
Divinity, that divine things delight 
and pleafe it, and is converfant with 
them as its own; that it can fecurely 
behold the Rifings and Settings and 


various courfes of the Stars; that ic — 


curioufly pries into all thofe matters, 
as nearly appertaining to it felf: that 
then it contemns the narrow bounds 
of its former Habitation, it being but 
a trifling Space, of a few days Jour~ 
ney, from the utmoft Limits of Spaz 

to 


— 
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to the very Judes; whereas the ce- 
leftial Regions afford a path for the 
wandering of the {wifteft Star for 30 
years, without any refiftance; in which 
Regions he tells us the Mind arrives 
to the knowledge of thofe things at 
Jaft, which it had before long enqui- 
red after, and there begins to know 
GOD. Thus Sexeca; which fhall 
faffice for this third Inference. 


7 Cuap. Vii 
That we fhould afpire after 
| the Heavenly State. 


Shall deduce only one thing more 
| from my preceding View of 
the Heavens, and that is to afpire af- 
ter the Heavenly State, to /eek the 
things that are above. We are na- 
turally pleafed with new things, we 
take great Pains, undergo dangerous 


R 3 Voyages, 
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Voyages, to view other Countries; 
with great Delight we hear of new 
Difcoveries in the Heavens, and view 
thofe glorious Bodies with great Plea- 
fure through our Glafles. With what 
Pleafure then fhall departed happy 
Souls furvey the moft diftant Regions 
of the Univerfe, and view all thofe 
glorious Globes thereof, and their 
noble Appendages with a nearer 
View? Only let us take efpecial care 
to fet our affections on things above ; 
to be /piritually, not carnally minded; — 
and fo to ran the Race which Chrift 
hath fet before us, that we may ar- - 
rive to that Place which be bath pre- 
“fe for his faithful Servants, that 

e may recezve us unto himfelf, that 
where he is, we may ve alfo; in whofe — 
prefeuce is fulnefs of joy, and at whofe 
vight hand are pleafures for ever- 
more. 
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